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Executive Summary 
 

 

The United Nations Economic and Social Commission for Asia and the Pacific (ESCAP) is supporting 

Nepal to formulate a strategy on eco-efficient urban water infrastructure development, and pilot 

demonstration of eco-efficient water and energy infrastructure in peri-urban area of the Kathmandu 

Valley to benefit from the use of eco-efficient water-energy infrastructure in support of the low carbon 

economic development, and green growth in Asia and the Pacific. Eco-efficient water infrastructure 

(EeWIn) is an integrated approach for the management, and sustainable use of water resources to achieve 

both ecological and economic efficiency.  

 

Although Nepal is rich in water resources, water scarcity and groundwater depletion in urban areas are the 

major challenges. Sanitation and hygiene are additional challenges that increase health costs and threaten 

the very existence of human life. The Kathmandu Valley has been suffering from drinking water shortage 

as a perennial problem. Climate change has added to this. A recent study on 'economic assessment of 

climate change in key sectors of Nepal' such as agriculture, hydropower and water-induced disasters, has 

estimated direct cost of current climate variability and extreme events equivalent to 1.5 to 2 percent of 

current GDP/year (approximately US Dollar 270-360 million/year in 2013 prices) and much higher in 

extreme years. Hence, drinking water supply, groundwater recharge, rainwater harvesting, and water and 

sanitation warrants urgent actions. 

 

Existing Instruments 

Nepal has initiated activities on the management of surface water, storm water, flood water and 

wastewater handling. Nepal has formulated and also implemented relevant policies, plans and 

programmes that would help to promote eco-efficient urban water infrastructures. The National Urban 

Policy (2007), National Housing Policy (2011) and Climate Change Policy (2011) provide opportunities 

for scaling-up EeUWIns. Furthermore, the 2013Vision Paper has, inter alia, a long-term strategy of: (i) 

recharging the groundwater; (ii) supplying additional water by collecting rainwater; (iii) establishing 

treatment centres; (iv) increasing the capacity of existing water ponds and constructing new ponds; and 

(v) making the sewage disposal more effective. 

 

The current 13
th
 Plan (2013/14-2015/16) has a strategy of harvesting and utilising rainwater. The Plan 

focuses in developing adaptive capacity, promoting 'green development', and implementing prioritised 

adaptation actions as included in NAPA through LAPA framework. The budget speech of the fiscal year 

2014/2015 underscores the impacts of climate change on drying-up of the water resources and channels 

funding to construct, improve and expand activities to meet the national target of drinking water and 

sanitation, including support for public ponds. The climate change budget code for the fiscal year 2014/15 

is 10.73 percent of the total budget. 

Nepal's NAPA prioritised climate change adaptation programmes on promoting climate smart urban 

settlement and focuses on efficient water and energy planning and implementation, including piloting of 

rainwater harvesting structures. The Government issued the Guidelines for Rainwater Harvesting in June 

2009 in the spirit of the National Urban Policy, 2007 to promote collection of rainwater and supply for 

drinking purposes, recharge of groundwater sources, and enhance understanding on its utilisation. The 

Guidelines provisioned for a Steering Committee for guidance and coordination on rainwater harvesting. 

It also issued Guidebook on Rainwater Harvesting in 2009, including National Building Construction 

Code, Planning Norms and Standards and National Drinking Water Quality Guidelines in 2005. There are 

no specific laws on eco-efficient water infrastructures but existing legal provisions do not obstruct to 

promote EeUWIns.  

 

Based on the Business Allocation Rules of Nepal (2012), Ministries of Energy, Irrigation, and Urban 

Development are implementing activities related to water and wastewater with overall responsibility of 



 
 

formulating and implementing policies, plans and programmes related to urban development and 

infrastructures, including land use. For Kathmandu Valley, KVDA has been made responsible for 

coordination.  

 

A number of eco-efficient water infrastructures are in place in the Kathmandu Valley. The important ones 

are rainwater harvesting schemes, wastewater treatment facilities, and sewerage and sanitation facilities. 

Based on the review of existing policies, programmes and guidance on EeWIns, water scarcity and 

sanitation challenges in the Kathmandu Valley, including the proposed 'aspirational' Sustainable 

Development Goals targets on water and sanitation and renewable energies, the following strategy on 

EeUWIns has been proposed. 

 

The Strategy 

The mission of eco-efficient water infrastructure is to improve human health and quality of life of the 

present and future generations through their development and sustained use, and reduced pollution load. 

The broad goals of the proposed strategy are to ensure that: (i) eco-efficient water infrastructures are 

integrated into planning and decision-making process; (ii) knowledge-based human resources are 

adequately developed and utilised; (iii) water, sanitation and hygiene facilities are improved and health 

cost is significantly reduced. 

 

The main objective of the proposed strategy is to promote the use of EeWIns in the urban, peri-urban and 

rural areas to improve water use efficiency, reduce wastes and achieve ecosystem sustainability. 

Additional objectives are to: (i) integrate and/or strengthen EeWIns in related policies, plans and 

programmes; (ii) realign EeWIns in urban and rural planning processes, and develop institutional capacity 

at different levels; (iii) communicate effectively to raise awareness, build capacity/skill; (iv) develop 

sustainable financing for EeWIns from national and international sources; and (v) also develop and 

implement national targets to ensure availability and sustainable management of water and sanitation for 

all by 2030. 

 

The proposed strategy includes guiding principles. The role of Government can be identified to take the 

lead, periodically review technological efficiencies, prioritise, coordinate and promote outreach on 

EeUWIns in collaboration with relevant partners/stakeholders. The key strategies have been grouped into: 

(i) integration into planning and programming processes; (ii) incentivising the users; (iii) institutional 

arrangement; (iv) technology development and use; (v) partnership arrangement; and (vi) knowledge and 

information management. The operating strategies are to: (i) implement EeUWIns; (ii) promote 

awareness and mobilise knowledge-based human resources to scale-up EeUWIns; and (iii) improve 

water, sanitation and hygiene facilities to reduce health cost. 

 

About 22 activities have been proposed to implement this Strategy, including the call for preparing 

national targets on eco-efficient water infrastructures in line with the proposed global targets on SDGs. 

The strategy also analyses its possible contribution to meet the national and international commitments in 

particular MDG 7 (ensure environmental sustainability). 

 

The major risks identified include divergent interests of key stakeholders, non-response in integrating 

EeWIns into planning, programming and budgeting, and frequent transfer of knowledge-based human 

resources. Additional risks are related to budget process and ceilings, prevailing 'willingness to accept' 

approach to live with water scarcity and in poor sanitation condition. Mitigation options are proposed to 

implement through multi-stakeholder participation, and government to function as the facilitator, 

regulator, monitor and watch-dog, enabler and enhancer and provider of technical back-up facilities. 

Multiple windows of opportunities exist to scale-up EeUWIns in the urban areas. Existing policies, 

programmes and supporting tools provide the Government opportunity to launch EeUWIns.  

 



 
 

Implementation 

The Strategy demands effective implementation and maximising benefits to people, especially most 

vulnerable populations. Successful implementation depends upon the modality adopted, resource 

allocation and mobilisation of knowledge-based human resources, along with facilitative instruments. 

Implementation should be done through existing institutions and best utilising their mandates to 'change 

the gear' and 'change the direction'. 

 

The MoUD along with its departments will have the primary responsibility for policy intervention, 

coordination and guidance to promote EeUWIns. The National Planning Commission will be in charge of 

integrating EeUWIns in periodical plans, programmes and national policies related to water, sanitation, 

health and hygiene. The MoSTE may issue environmental clearance with provisions for wastewater 

treatment, rainwater harvesting, and supply of safe drinking water and ensure energy efficiency in multi-

storey buildings in the Kathmandu Valley. 

 

The Government could develop incentive packages such as social recognition and awards and the private 

sector could invest and benefit from EeUWIns by developing and disseminating technologies and 

practices. This would require effective coordination mechanism and that should be ensured through the 

existing coordination mechanism as included in the Rainwater Harvesting Guidelines for policy guidance. 

The KVDA may encourage and promote triangular partnership of public, private and civil society to 

enhance understanding on the benefits of EeUWIns and promote their implementation.  

 

Finance, technologies and capacity building are the key means of implementation. The GoN may wish to 

mobilise domestic resources and explore possibilities for external funding. Furthermore, it may wish to 

draw upon the services of knowledge-based human resources, and organise orientation and training 

programmes on key EeWIns such as community-based wastewater treatment facilities; and promote 

exchange visits to share experiences and learning to re-orient new staff of the service providers and 

regulatory/facilitating institutions. 

 

Monitoring is an important component to understand the changes and to ensure that the implemented 

instrument is contributing in concrete and effective ways to achieve the desired goals. Two types of 

monitoring (performance and impact) could be performed. Internalizing the monitoring system will likely 

strengthen the capacity of the relevant institutions for refining the EeUWIns and providing a basis for 

future planning. The KVDA may assume its responsibility for monitoring. 

 

Implementation, in general, starts with planning and budget allocation. Integration of EeUWIns into 

policies and plans through annual and periodical planning processes could be done by 2015.The National 

Planning Commission, MoUD and MoFALD may wish to provide guidance to the local government to 

include EeUWIns related activities into their annual plans, programmes and budgeting. For the next 

periodical plan, MoUD and MoFALD should take the lead and KVDA could coordinate for EeWIns 

implementation for the Valley.  

 

Result-oriented implementation of the strategy provides benefits to the target communities. Existing 

mandates provide opportunities to start and scale-up implementation of EeUWIns and related activities, 

and based on results, institutions responsible may process for additional mandates, if needed, for 

implementation, resource mobilisation, monitoring and reporting. 
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Chapter One 

 

INTRODUCTION 
 

 
1.1 Background 
The United Nations Economic and Social Commission for Asia and the Pacific (ESCAP) has 

launched a project entitled Pilot implementation of the low carbon green growth roadmap for 

Asia and the Pacific to develop a system for promoting eco-efficiency concept in water-energy 

infrastructure, low carbon economic development, and green growth and contributing to 

enhance national and regional efforts on greening the economy and reducing greenhouse gas 

(GHG) emissions. The main objective of the project is to enhance the capacity of policy-

makers involved in environment and economic development as well as the local government 

officials, thereby enabling them to apply the concept of eco-efficiency in water-energy 

infrastructure design and planning in the context of green economy and sustainable urban 

development. It will apply policy options that will (i) improve the quality of growth; and (ii) 

help achieve internationally agreed development goals (IADGs) and millennium development 

goals (MDGs) in water sector. 

 

ESCAP has supported Nepal, through the Kathmandu Valley Development Authority (KDVA) 

–an autonomous legal entity–through a project entitled formulation of a strategy on eco-

efficient urban water infrastructure development in Nepal, and pilot demonstration of eco-

efficient water infrastructure in peri-urban area of the Kathmandu Valley (hereinafter referred 

as the 'Kathmandu Project'). This project has two major components: (a) formulation of a 

strategy on eco-efficient urban water infrastructure development; and (b) pilot demonstration of 

eco-efficient water infrastructure. The component (b) was implemented by the Sathya Sai 

Shiksha Sadan, a higher secondary school located at the foothills of Shivapuri National Park 

within the Kathmandu Valley. The component (a) documents existing conditions and explores 

opportunities for introducing and/or expanding eco-efficient water infrastructure in the urban 

areas of Nepal.  

 

In Nepal, municipalities are considered as urban areas. In 2014, Nepal had a total of 58 

municipalities (1 metropolitan city, 4-sub-metropolitan cities and 53 municipalities) with total 

population of 4.523 million (17.1 percent of the total population, based on 2011 population 

census). In mid-2014, the Government has declared additional 72 municipalities totalling 130 

municipalities with an estimated population of 27.2 percent of the total population of Nepal. 

The Kathmandu Valley with an area of 654.7 km
2
 covers parts of Kathmandu, Lalitpur and 

Bhaktapur districts (KVDA, 2013). It consists of 5 municipalities (Kathmandu Metropolitan 

City, Lalitpur Sub-Metropolitan City, Kirtipur Municipality, Madhyapur Thimi Municipality, 

and Bhaktapur Municipality) and 94 Village Development Committees. The Valley has a total 

population of 2.486 million in 2011 with the annual growth rate of 4.77 percent which comes to 

5.38 percent of the total population of Nepal. Population has increased from 0.76 million in 

1981 to 2.4 million in 2011, nearly fourfold within the last three decades. The total population 

in 2020 and 2030 for Kathmandu Valley is projected to be 3.8 and 6.2 million respectively 

(KVDA, 2013). Most of the growing VDCs exhibit semi-urban characters. The Government is 
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planning to declare additional municipalities in the Kathmandu Valley (no VDCs will exit). At 

present, 35 percent of the total GDP is generated from the municipalities.  

Urbanisation is occurring at the cost of environment, where urban sprawl, unplanned 

development, infrastructure deficit and environment degradation are common features of the 

urban centres (Subba, 2014).  

 

The KVDA has realised the on-going problems and emerging challenges, including additional 

threats from climate change, in water and energy sectors and has adopted a mission to 'develop 

Kathmandu Valley as a safe, clean, organised, prosperous and elegant (SCOPE) capital so as to 

foster the image of the Valley as a 'liveable city with the synergy and harmonisation of nature, 

society and culture'. It functions as a planner, developer, regulator and monitor for the Valley 

development. 

 

This strategy is expected to contribute to KVDA's 5-year programme and 10-year action plan, 

internalise low carbon green growth approach in water sector and 'enhance capacity of the 

policy-makers in understanding and applying integrated planning approaches by using eco-

efficient water infrastructures(EeWIns) with prime focus on sustainable urban development. It 

will equally open avenues to initiate and/or expand EeWIns activities to benefit urban and rural 

communities, public institutions, industries and other entities facing water challenges. This will 

also provide strategic options for dealing with urban environmental and climate change issues 

through EeWIns lens. Experiences and lessons learned from this initiative could be replicated 

in other urban areas and emerging towns in Nepal. 

 

1.2 Eco-efficient Water Infrastructures 
Eco-efficiency is referred to as 'delivery of competitively priced goods and services that satisfy 

human needs and bring quality of life, while progressively reducing ecological impact and 

resource intensity throughout the life cycle to a level at least in line with the earth's carrying 

capacity' (WBCSD, 2000). Simple understanding is that it creates more 'value' with less adverse 

'impact'. Eco-efficiency is a sum of economic efficiency and ecological efficiency. The EeWIn 

could be one of the appropriate solutions to meet the ever increasing water demands, improving 

water quality and/or reducing water pollution, and addressing climate change vulnerabilities 

and threats on water sector. In Nepalese perspectives, rainwater harvesting, community 

wastewater treatment, micro-hydropower, water mill, micro-irrigation technologies etc. might 

be considered appropriate EeWIns to start and scale-up the use of this concept.  

 

Eco-efficiency approach could be achieved by adopting and implementing integrated water 

resources management, minimising waste of water, meeting freshwater demands, and 

enhancing enabling environment. As an example, the growing demand for water (drinking, 

irrigation or recreational) could be drawn by pumping the groundwater. Excessive extraction of 

groundwater will result to its depletion thereby creating a challenge for the very survival of the 

human beings and other life forms. For this, response measures could be recharge of aquifers. 

This will contribute to maintain the perennial supply of groundwater to meet the water 

requirements. As there are proven technologies and practices, this could be adopted in Nepal as 

an effective measure for eco-efficient water infrastructures. 
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Eco-efficient water infrastructure is an integrated approach for the management, and 

sustainable use of water resources to achieve ecological and economic efficiency through (i) 

maximizing value of water related services; (ii) optimising use of natural resources; and (iii) 

minimising impacts on ecosystems by adopting 3R (reduce, reuse and recycle) approach 

(Seungho Lee, 2008). It would contribute to make the cities environmentally sound and 

sustainable, resilient to natural disasters and climate change, and socially equitable by 

improving economic productivity and effective governance and institutional arrangements. This 

approach will ultimately lead to a change, a change to make the cities liveable. 

 

The EeWIn considers, inter alia, demand management, sustainable supply systems, improved 

wastewater treatment and storm water management for their best uses. Hence, EeWIn would be 

a viable solution to on-going and emerging challenges of water scarcity by employing 

integrated water resource management approach, promoting green growth and addressing 

climate change impacts. 

 

 
Source: Hoban and Wong, 2006 

 

Figure 1 Integrated Water-cycle Management 

 

 

1.3 Need for a Strategy 
Unprecedented population growth in urban areas, including the Kathmandu Valley has severely 

impacted land and water resources resulting to haphazard extraction of groundwater resources, 

poor water and sanitation condition and overall depletion of quality of life. These problems are 

compounded in the recent years, including from climate change.  

 

In the Kathmandu Valley, built-up areas in 2012 land use map was 10,537 ha and it is 

estimated to increase to 17,199 ha in 2020 and 22,797 ha in 2030 based current urban growth. 

Approximately 6,000 ha of arable land in the Kathmandu Valley will be converted each decade 

into the built-up area (KVDA, 2013). This will result to shielding most of the urban surfaces 

resulting to low water infiltration and high surface run-off. Furthermore, decrease in number of 

rainy days having more than 100 ml/day but with almost equal amount of rain in the Valley 

(intense rainfall pattern) will further intensify the flow of water in the rivers and streams 

causing flood and bank cutting. It might also block urban drainage. 
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In view of the high vulnerability on physical setting of the Valley due to earthquake potential, 

and stress on water resources and sanitation, there is an urgent need for developing a strategy 

that focuses on eco-efficient water infrastructures. Lessons and experience of EeWin could be 

replicated to other urban areas of the country. This could contribute to address timely and 

responsively the issues such as inadequate supply of drinking water, low sanitation and hygiene 

facilities, disposal of untreated wastewater, increased fossil-fuel-based energy use, potential 

flood and other similar challenges. 

 

1.4 Objectives of the Study 
The broad objective is to develop a strategy on eco-efficient urban water infrastructure. 

Specifically this study will:  

a. Examine the current state-of-the-art on eco-efficient water infrastructure for the 

Kathmandu Valley;  

b. Review relevant policies, legislation, standards and norms, and explore opportunities to 

integrate eco-efficient water infrastructure concept into these instruments; 

c. Analyse possible impacts of climate change phenomenon on water infrastructures; and 

d. Propose strategies on eco-efficient urban water infrastructures. 

 

1.5 Methodology 
Relevant publications, documents and reports, including long-term and periodical policies were 

thoroughly reviewed to realise eco-efficient water infrastructures and explore entry points to 

integrate EeUWins in future policies, plans and programmes. 

 

Inputs of the first consultation on eco-efficient urban water infrastructures were organised in 

the Kathmandu Valley on 18 February 2014 to draw the attention of the concerned government 

institutions and stakeholders on the importance of EeWin and the second consultation 

organised at Sathya Sai Shiksha Sadan, Tokha, Kathmandu on 3 July 2014 on approaches and 

progresses of rainwater harvesting (RWH) and wastewater treatment facilities have been used. 

 

Based on literature review and consultations, this draft report has been prepared. This report 

was shared with the stakeholders on a national workshop on eco-efficient water infrastructure 

and sustainable urban development in Nepal organised by the ESCAP in collaboration with the 

Ministry of Urban Development and KVDA on 15-16 October 2014. The workshop was 

attended by 66 participants (Annex 1). Based on inputs and suggestions received and 

information as contained in the presentations during the workshop, the report has been 

finalised.  

 

1.6 Limitations of the Study 
This study is a product of an extensive literature review and inputs of consultations. 

Experiences and lessons learned are accommodated to the extent possible. Innovative practices 

are documented to explore opportunities for replication through the strategic efforts. This is 

prepared for urban areas with focus on the Kathmandu Valley. For the purpose of this Strategy, 

RWH and decentralised wastewater treatment facility, and groundwater recharge deserve 

special attention.  
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Chapter Two 

 

EXISTING CONDITION OF THE ECO-EFFICIENT WATER 

INFRASTRUCTURE 
 

 

2.1 State of Water Resources 
The Kathmandu Valley is drained by the Bagmati River 

system with its 13 tributaries namely Bishnumati River, 

Manahara River and Hanumante, Tukucha, Dhobi, Sanga, 

Mahadev streams including Nakkhu, Khodku, Godavari, 

Gundu streams, Tribeni and Balkhu streams (MoPE and 

IUCN, 1999). Average annual discharge is recorded between 

10.8 and 23.7 m
3
/s at Khokana station during 1992-2006 

period. 

 

Wetlands such as Taudaha, Ranipokhari and Nagdaha in the 

Kathmandu Valley are occasionally used for swimming and 

cleaning utensils. Some of the ponds such as Kamalpokhari have dried-up due to 

eutrophication. Holy ponds in the valleys are protected and cleaned-up by local people to 

observe festivals. A number of waterspouts have been constructed for drinking and washing 

purposes. However, most of them are non-functional due to drying-up or decline in water 

availability at source. A study by a NGO forum for urban water and sanitation in 2009 reported 

a total of 233 waterspouts in municipalities of the Kathmandu Valley, 43 waterspouts operate 

through drinking water supply, 68 waterspouts are dried-up, and 45 waterspouts are 

disappeared over the years (Nagarik newspaper, 24 May 2014). 

 

The geological condition of the Kathmandu Valley supports storing of water in the form of 

groundwater. The Valley is divided into three groundwater zones: (i) northern zone having 

good recharge capacity; (ii) central zone –city core area, mostly 'concrete'; and (iii) southern 

zone having low groundwater recharge. On-going unregulated developments along the 

Bagmatiand Vishnumati rivers and other streams in the Valley have accelerated potential 

flooding events. Several areas are susceptible to liquefaction, riverbank cutting, landslides, and 

other hazards. Liquefaction is experienced due to non-consolidated sediments dominant with 

sand and silt with high probability of liquefaction hazard. Landslide has become another critical 

issue in the Valley and it is in the increasing trend. A recent study has reported 37, 96 and 219 

landslides in 1990, 2000 and 2012 respectively (GoN/UNDP, 2013).  

 

Current demand for drinking water in Kathmandu Valley  is more than twice the supply. Water 

demand is estimated at 350 MLD while supply is only 165 and 105 MLD during wet and dry 

seasons respectively. About 30-40 percent is considered system loss. This has added challenges 

to maintain or improve water quality. In order to meet the supply-demand gap, groundwater 

from both shallow and deep aquifers is being extracted at an unsustainable rate. Furthermore, 

sewage seepage into municipal water supply has been continuously noticed. This has further 

created good conditions for high growth of bacteria in dry season, and accelerated vulnerability 

to children, and women. The KVDA in its long-term plan has considered to restrict the urban 
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development in potential water recharge zones for deep aquifers, and to develop river banks as 

the green zone. 

 

2.2 Water Availability, Access and Use 
Although Nepal has 225 BCM of water available annually, only a small part of it (estimated at 

15 BCM) has so far been utilized for economic and social purposes. Out of this, 95.9% has 

been used for agriculture, around 3.8% for domestic purpose and only about 0.3% for industry 

(ADB/ICIMOD, 2006). Nepal has utilized medium and small rivers for drinking water, 

irrigation and hydro-power generation.  

 

From 22 existing hydro-power projects with the capacity range from 1 MW to 144 MW, Nepal 

has a total installed capacity of about 750 MW till mid-2014. The peak power and energy 

demand is growing by about 11% annually. 

 

In 2007, water supply and sanitation coverage was approximately 80% and 43%, respectively 

(MoPPW, 2011). Based on recent census data, water supply and sanitation coverage in Nepal 

has reached to 85% and 62 % respectively (CBS, 2011). Access to improved drinking water 

and sanitation facilities is higher in urban households, 94% and 78% respectively. In the 

Kathmandu Valley, about 82.6 percent of the total population receive tap water followed by 7.6 

and 3.4 percent from well and spouts, respectively (MoEST/ICIMOD/UNDP, 2007). Water is 

equally used for fisheries, tourism and cultural purposes.  

 

Water availability in rivers of the Kathmandu Valley is monsoon-dependent and only sewers 

could be seen during the dry season. River water has been used for irrigation purposes. River 

water is also used for cleaning of vegetables, and drinking purposes at unpolluted upstream 

areas. The Bagmati River near the cultural and religious sites is used for bathing by the 

pilgrimages. In a nutshell, services provided by the river ecosystem have declined due to 

increased water pollution. 

 

2.3 Water Infrastructures  
All municipalities either located in the hills or the Terai face water scarcity and pressure on 

existing water sources, including solid waste management and water pollution (DoUDBC, 

2011). Haphazard construction of buildings and infrastructures, including non-existing or 

improper sewage disposal system, solid waste dumping, and poor occupational health and 

safety have compounded the environmental problems. Vanishing spring water sources, 

reduction of surface water discharge, and poor storm water management are additional issues. 

 

Surface water: People of Nepal use surface water, either of river or stream, for drinking, 

irrigation, hydropower generation and as recreation. In the Kathmandu Valley, holy river – the 

Bagmati River – was previously used for bathing at its different section such as in 

Pashupatinath area but the situation has tremendously changed due to increased pollution load 

in the river. Water pollution has increased in urban core areas due to discharge of domestic and 

industrial wastewaters into the river without any treatment. 

 

Groundwater: Groundwater has been a traditional source of drinking water and for industries 

such as carpet factories, and brick making. Production of each brick requires on an average of 
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0.75 litres of water (Shrestha, A., Karki, K., Ashutosh, S., 2013). In Jhaukhel of Bhaktapur 

only, about 63 million litres of water will be consumed to produce 84 million bricks annually. 

The quantity of water for domestic use as specified in the Rural Water Supply and Sanitation 

Strategy (2004) is 45 litres of water consumption per capita per day. Several brick industries in 

the Kathmandu Valley consume significant volume of surface and groundwater for brick 

making and drinking water for workers. 

 

Inadequate supply of drinking water in urban and peri-

urban areas has increased pressure on groundwater 

resources. Extraction rate of groundwater is higher as 

compared to recharge (Joshi and Shrestha, 2008). 

Groundwater table fluctuates significantly with the 

variation in rainwater which feeds ponds, springs and 

stone spouts. Rainwater is also used to recharge 

groundwater sources, ponds, stone spouts, and shallow 

dug wells. This recharge also depends upon the 

availability of the open spaces such as courtyards, 

playgrounds and areas occupied by the institutions. In the 

Valley, a total of 887 open spaces with a total area of 

15.5 km
2
have been identified. These spaces have been 

instrumental in enhancing recharge but their location is at south and south-west part of the 

Valley having low groundwater potentials geologically. 

 

Groundwater is also extracted by commercial tankers to supply to private households and water 

market has been substantially created in the Valley. Initial estimates indicate about NRs 

20,000,000 (close to USD 0.2 million) of water transaction through tanker daily. 

 

Many industries and hotels also operate deep well to meet their water demand. Excessive 

abstraction of groundwater has lowered down water table to 2.5m/year. The water table has 

fallen between 6 and 15 metres in 1999/2000 in Manahara, Gokarna, Bansbari and Bhaktapur 

wells (MoPE and IUCN, 1999). This decline in private tube wells in central zone has reached 

up to 20 metre. Most of the private wells are non-functional due to low or no recharge. 

Increased sand mining has also affected groundwater 

recharge. When sand is quarried, vertical and lateral 

movement of water is checked and affects the recharge 

of groundwater. 'Concretised' urban and peri-urban areas 

have limited potentials for groundwater recharge.  

 

Rainwater harvesting: Rainwater harvesting (RWH) is 

increasingly necessary to supplement water for domestic 

use, increase soil moisture, artificially recharge 

groundwater, improve groundwater quality and promote 

micro-irrigation (Shakya and Sharma, 2009). Over 40 

percent of the total households store water and use it 

during the dry season, and 30 percent households store 

and use it in the wet season. On an average, amount of 
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rainwater consumed totals to about 112 litres per day. Some households also use rainwater to 

operate biogas plant.  

The RWH is a traditional practice to store water in ponds and improvised containers for 

multiple uses. In recent years, rooftop rainwater collection is gaining popularity. Estimates 

indicate over 14,000 rainwater harvesting tanks installed in the last decade in hills and over 100 

systems in the urban areas by various partners (Acharya and Kadel, 2009). The RWH are 

practised at household, community and institutional levels due to: (i) lack of other sources of 

water in the vicinity; (ii) seasonal scarcity, particularly during the dry seasons; (iii) unreliable 

water supply; (iv) scattered or isolated households in the rural and peri-urban areas; and (v) 

pollution of existing water sources such as Arsenic and Iron contamination in the groundwater 

in rural and urban water sources (Pretus, 2009). 

 

Recognising the need for promoting RWH, Government of Nepal organised the high-level 

regional meeting on Rainwater Harvesting' from 28 to 30 June 2009 to inform, encourage and 

influence institutions and communities to develop and benefit from RWH facilities. The 

meeting reviewed the potentials of rainwater harvesting as an instrument to address the 

challenges of the Millennium Development Goals, poverty reduction, equitable development 

and climate change. The participants made recommendations to promote and use rainwater 

harvesting (Annex 2). 

 

Storm water and flood water: Nepal is ranked 13
th

 in 

terms of risks from flood. Poor drainage and 

infrastructure facilities and encroachment of public 

properties has accelerated impacts of flood during the 

rainy seasons including effect to wells. Flood in Bagmati 

and its tributaries is common and will continue as green 

and open spaces and flood plains have been heavily 

encroached over the years. Due to concretisation, 

infiltration capacity of soil has declined resulting in direct 

flow of rainwater into rivers.Futhermore, climate change 

induced-intense rainfall has futher intensified flow of 

water in river and streams accelerating flood. As 

stormwater drainage has been constructed for normal 

rainfall; intense rainfall has damaged the drainage facilities; 

and accelerated riverbank cutting has affectedlives, 

properties, and infrastructures such as houses, roads, 

bridges, water supply and drainages. 

 

There are several flood plain areas along the Bagmati and 

Bishnumati Rivers. Major concrete bridges located over 

Bishumati River at Gongabu and Balaju, and Bagmati River 

at Sinamangal and Subidhanagar are in highly vulnerable 

condition because of deep exposure of foundation of the 

bridge (DWIDP, 2009). In between Gokarneshwor and 

upstream from the confluence of BalkhuKhola, flood has 

claimed over 15 ha of agriculture land and has made water 
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intake building, private school, road corridor, temple, bridge and ghat vulnerable. The study 

proposed to construct retention wall, stop sand mining, and manage solid wastes to minimise 

effects from such vulnerabilities (DWIDP, 2009). Downstream areas from Pashupatinath 

temple are greatly affected from flood and inundations and trigger to river incision. 

 

Handling storm water is a major problem during the rainy season. Declining area for water 

absorption has added problem to manage it. Increased amount of rain in a short period has 

overloaded the storm water drainage. Furthermore, blockage of storm water drains has 

increased road blockage due to water accumulation in urban roads. In Kathmandu Valley like 

in other urban areas, storm water and riverbank flood management have been a perennial 

challenge.  

 

Wastewater: The importance of wastewater management both urban and industrial 

wastewaters has been realised at the policy level for the past 3 decades. In most cases, sewer 

and sewage treatment systems are lacking or not functioning or operating at far below capacity 

and standards. Most of the domestic wastewater generated in cities is discharged into the 

Bagmati River system without any treatment (GoN/UNDP, 2013). The analysis indicates high 

BOD (>1000 mg/l) in sewage drained into the Bishnumati River and lowest BOD (<700 mg/l) 

in wastewater of Dhobi Khola (GoN/UNDP, 2013).  

 

The Kathmandu Valley has currently 5 municipal wastewater treatment plants (WWTPs) – an 

activated sludge plant at Guheshwori, non-aerated lagoons at Kodku and Dhobighat, and 

aerated lagoons at Sallaghari and Hanumanghat. Only the first treatment plant is functional at 

present. In 2007, total volume of domestic wastewater generated in municipalities of the Valley 

was estimated 93,104 MLD and total wastewater collected was 49,811 MLD. Over 47 percent 

of the wastewater might have been drained into the Bagmati River system. Furthermore, a huge 

volume of unrecorded wastewater generated from the households and industries is directly 

discharged into the rivers which have, inter alia, degraded river water quality, increased load of 

both biological and chemical pollutants, and eroded aesthetic values (GoN and NTNC, 2009). 

 

As wastewater handling is increasingly becoming acute, decentralised wastewater treatment 

system (DEWATS) has been considered appropriate for small settlements having for about 

1000 m
3
 wastewater per day. A small plant has been installed for 250 households at Thimi 

(Madyapur Thimi Municipality). This is operational and has used reed bed technology to 

manage wastewater at the local level (GoN and NTNC, 2009). 

 

In order to prevent or minimise discharge of wastewater into Bagmati River, the Bagmati 

Action Plan has proposed, for its rural zone, number of activities namely: (i) promotion of 

water harvesting at household and community level; (ii) rehabilitation of ponds to recharge 

groundwater through rainwater harvesting; (iii) promotion of on-site sanitation with best 

available approaches such as ecosan, bio-gas, safety tank etc.; and (iv) construction of 

community managed DEWATS in public and private institutions such as army and police 

barracks, government offices, schools, colleges, housing colonies, monasteries, industries and 

other public places. The Action Plan has also proposed these activities for peri-urban and urban 

zones, including in the downstream zone (GoN and NTNC, 2009). 
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Water and sanitation: Access to national sanitation coverage has increased from 30 percent to 

62 percent between 2000 and 2011. The GoN has a plan of achieving 80 percent improved 

sanitation coverage by 2015 and 100 percent by 2017. Urban sanitation coverage has increased 

from 80 percent to 91 percent from 2000 to 2011 (NPC and UNDP, 2012). Sanitation is 

comparatively poor and inadequate in areas occupied by marginalised communities, in schools, 

and other public places.  

 

The National Sanitation and Hygiene Master Plan, 2011 has adopted Open Defecation Free 

(ODF) approach with the guiding principles of, inter alia: (i) ODF the bottom line; (ii) 

universal access to sanitation; (iii) provisions for informed technological choices; (iv) 

leadership of the local bodies; (v) VDC/municipality the smallest planning units; (vi) locally 

managed financial support; (vii) mandatory provision of sanitation facilities in public 

institutions; (viii) mandatory provision of toilets in new buildings; and (ix) focus on hand 

washing with soap and other behaviours. 

 

The Ministry of Urban Development (MoUD) and its departments are responsible for executing 

water supply, sanitation and hygiene (WASH) projects and schemes for a population of over 

1,000 people and the Ministry of Federal Affairs and Local Development (MoFALD) for less 

than 1,000 people. Nepal has a national target of universal toilet coverage by 2016/17 (MoUD, 

2013) and is committed to provide urban sanitation with adequate availability of public toilets. 

 

Micro-hydro electricity generation: Nepal has given high priority to generate and distribute 

clean and renewable energies from mini and micro-hydro projects and best utilise renewable 

energy (RE) technologies to meet energy demand. It started micro-hydro development right in 

1960s as demonstration and learning project. 

 

Generation of clean energy from mini, micro and pico-hydro schemes totals to 41.5 MW from 

over 2800 plants. Nepal has bundled the micro-hydro projects and developed as the Clean 

Development Mechanism (CDM) projects to benefit from carbon trade. However, carbon 

market has declined after 2012 (end of the first commitment period of the Kyoto Protocol). 

Efforts are underway, including through the Alternative Energy Promotion Centre (AEPC), to 

develop and promote use of renewable energy technologies. 

 

Water mills: Installation and operation of water mills is a traditional practice for grinding 

maize and millets in rural parts of Nepal. The Government has launched a programme to install 

improved water mills. During January 2003 to July 2013, about 8,500 improved water mills 

were installed. 

 

Of these major water infrastructures, handling of surface and groundwater, RWH and 

DEWATS deserve special attention for Nepal's urban areas. 

 

2.4 Climate Change and its Impact on Water Resources 
Nepal has 282 meteorological stations and 51 hydrological stations and all meteorological 

stations don't have precipitation and temperature recording facilities. Data on temperature 

trends from 1975 to 2005 showed 0.06
0
C rise in temperature annually.  
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The Kathmandu Valley enjoys temperate climate with August and January as warmest and 

coldest months, respectively. The Valley has altogether 20 climate and precipitation stations. 

The Valley experiences mean annual temperature of 18
0
C, total annual rainfall of about 1,400 

mm. The temperature rise in the Valley showed at the range from 0.036 to 0.071
0
Cfor the 

period of 1975-2005. Analysis of 42 years (1968-2010) of rainfall data showed no change in 

total quantity of annual precipitation but with decreasing number of rainy days.  

 

Climate change has been a critical reason for building pressure in hydrological systems and 

water resources. Changes in the annual rainfall cycle, intense rainfall, flash floods and repeated 

droughts, retreating and expanding of glacial lakes are some of the commonly observed 

phenomenon. Impacts of climate change on water resources are briefly described below: 
 

1. The northern Himalayan region of Nepal is covered by permafrost and glaciers. In 2010, a 

total of 3,808 glaciers were identified with a total area of 3,902 km
2
 and estimated ice 

reserves of 312 km
3
 (Bajracharya et al., 2014). The average area of individual glacier was 1 

km
2
. The total estimated ice reserve between 1977 and 2010 has decreased by 29 percent 

(129 km
3
). The number of glaciers has increased by 11 percent. Data showed glaciers 

recede on an average by 38 km
2
 per year. Hence, climate change has visible and 

pronounced impacts on snows and glaciers that might increase GLOFs which might also 

wash away cities and towns, located along the riverbanks. 

2. The erratic precipitation affects greatly the river discharge. The precipitation records 

revealed a decreasing trend in the number of rainy days without decline on total amount of 

precipitation indicating more intense precipitation in few days. It indicates a shorter winter 

and earlier snowmelt, and affecting river hydrograph and water availability (WECS, 2013). 

3. Climate change will increase intra-annual variability of river/stream flow. Assuming 

temperature rise of 4°C and a precipitation increase of 10%, water flow in the Bagmati 

River would increase from the present 268 m
3
/s to 371.6 m

3
/s (Chaulagain, 2006). This will 

increase flash flood, affect surface water drainage and reduce water storage or percolation 

capacity. 

4. Increased population and decreased surface water flow has accelerated stress on 

groundwater resources and water conflict in urban areas. Decline in natural recharge of the 

aquifers and over exploitation of groundwater have led to rapid drop down in groundwater 

tables. Groundwater extraction in the Kathmandu Valley sufficiently exceeds withdrawal 

capacity as compared to the recharge capacity.  

5. Intense rainfall within a short period has added stress on storm water drainage facilities and 

road blockage due to accumulation of more water. Although, there are no science-based 

studies on impact of climate change on different uses of water such as micro-hydro projects 

and water mills, memory of the local people on past and present rainfall pattern indicates 

increasing water-induced disaster which will flow more sediment with quartz content and it 

will significantly damage the hydraulic machinery in the hydropower plants in Nepal. 

6. Changes in temperature and precipitation will: (i) increase crop water use due to 

evaporation; (ii) increase drying up of drinking water sources; (iii) induce flooding and/or 

damage water supply structures; and (iv) affect water quantity and quality. Major impacts 

include: (i) high water demand and haphazard water distribution system; (ii) discharge of 

untreated sewerage into rivers and loss of riverine flora and fauna; and (iii) low amount of 

water in the river and deterioration of historical and cultural assets of riverbanks.  
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7. A recent study on Economic Assessment of Climate Change in Key Sectors (agriculture, 

hydropower and water-induced disasters) has estimated direct cost of current climate 

variability and extreme events equivalent to 1.5 to 2 percent of current GDP/year 

(approximately USD 270-360 million/year in 2013 prices) and much higher in extreme 

years (MoSTE, IDS Nepal, PAC and GCAP, 2014). In case of hydropower, the model 

projected lower dry season flows and thus lower energy availability. The additional 

generation capacity needed to meet future demand under this scenario, due to climate 

change, was estimated at 2800 MW by 2050 with an increase in costs of USD 2.6 billion 

(present value) for the period through to 2050. This clearly indicates high economic loss 

from climate change. 
 

In a nutshell, changes in both precipitation and temperature have affected people's livelihood. 

Drinking water scarcity and climate-induced disasters would continue and EeWIns are 

expected to contribute to address the current challenges. 
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Chapter Three 

 

POLICY INSTRUMENTS AND INSTITUTIONAL 

ARRANGEMENT 
 

 

Nepal has formulated and implemented number of policies, plans and programmes that would 

help to promote eco-efficient urban water infrastructures. Nepal aspires to graduate from its 

current LDC status to a developing country by 2022 and recent policies are directed towards 

that end. The following sections briefly outline initiatives to promote water infrastructures: 

 

3.1 Focus on Water and Climate Change 
One of the objectives of the National Urban Policy (2007) is to achieve healthy, secure and 

economically vibrant urban environment in order to bring about improvement in living 

standards of the urban residents. In order to achieve its objectives, the Policy focuses in 

‘augmenting water supply requirement for urban activities through adoption of appropriate 

collection technology like rainwater harvesting which prevents the loss of a valuable natural 

resources like water’ (#4.2.6). It also commits to provide necessary policy and legal framework 

to enable the local bodies to launch urban sanitation, wastewater, and solid waste management 

related programmes on planned and integrated basis (#4.2.7) (MoPPW, 2007). This Policy 

provision provides opportunities to operationalise eco-efficient urban water infrastructures to 

address challenges and provide benefits the people. 

 

The GoN approved a working Policy on Rainwater Harvesting in 2009 with the objectives of: 

(i) fostering optimum utilisation of rainwater to cater the needs of rural and urban households 

facing water shortages; (ii) stimulating development of technical and financial solutions to 

make effective rainwater harvesting; and (iii) providing and enabling framework for local 

government and NGOs to encourage and facilitate application of RWH in all suitable solutions. 

 

The National Housing Policy (2011)has a working policy to adopt appropriate approaches on 

energy, water, greenery and environment conservation and measures for low carbon emission 

effectively during building construction.  

 

The 2012 White Paper focused on tapping all water sources (surface and groundwater) to tackle 

drinking water shortage, and realised contribution of about 600 private tankers in providing 

additional 10 MLD/day (MoUD, 2012).The Vision Paper (2013) has a long-term strategy of, 

inter alia,: (i) recharging the groundwater; (ii) supplying additional water by collecting 

rainwater in case the surface water supply is inadequate; (iii) developing water sources used for 

drinking water supply and establishing treatment centres; (iv) increasing the capacity of 

existing water ponds and constructing new ponds; and (v) making the sewage disposal more 

effective. The Vision Paper on urban development urges, inter alia, to: (i) make efforts 

effective to reduce, reuse, and recycle of wastes and treatment for solid waste management in 

the city; (ii) develop water sources and establish treatment centres for sustained supply of 

drinking water by expanding capacity of the existing water ponds or constructing new ponds 

and speeding up the implementation of larger projects such as Melamchi; and (iii) make 

effective the sewerage management of the Valley. 
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The Hydropower Development Policy (2001), Renewable Energy Policy (2006) and 

Renewable Energy Subsidy Policy (2013) promote to use renewable energy technologies 

(RETs) and micro-hydro generation with focus on rural electrification and electricity supply to 

low income people. The Working Policy of the 13
th

 Plan (2013/14-2015/16)emphasises to 

promote, develop and expand mini- and micro-hydro schemes including other renewable 

energy sources and benefit from carbon trade. 

 

Nepal has declared to provide basic drinking water and sanitation facilities to all people by 

2017 AD. The 13
th

 Plan has a strategy of harvesting and utilising rainwater as alternative source 

in dry areas having no drinking water sources, and promoting the use of local resources during 

the construction of drinking water and sanitation infrastructures in order to make them 

environment-friendly and adaptive to climate change (NPC, 2013). The working policy 

focuses, inter alia, to discharge wastewater into the river after treatment, and to conserve 

drinking water sources, and to effectively implement the MDG Acceleration Framework.  

 

The 13
th

Plan considers environment and climate change as a cross-cutting and inter-related 

policy with the objective of making human activities and development process environment-

friendly and adaptive to the adverse effects of climate change within the broader concept of 

'green development'. Its working policies focus, inter alia, on: (i) implementing National 

Adaptation Programme of Action (NAPA) through Local Adaptation Plan for Action (LAPA) 

to reduce poverty; (ii) mobilising the concerned agencies to benefit from CDM under the Kyoto 

Protocol; (iii) ensuring coordination and collaboration amongst the donor agencies, non-

governmental organisation, local bodies, community-based organisations and other 

organisations related to the environment and climate change; and (iv) emphasising 

infrastructure development that are environment-friendly and adaptive to climate change(NPC, 

2013). The Plan has a strategy of mobilising resources obtained from carbon trade. 'One 

budget, one programme and one report system' might streamline drinking water and sanitation 

facilities. 

 

The Climate Change Policy (2011) emphasizes on the development and utilization of clean and 

safe energy including hydro-energy. The Policy calls for adopting low carbon development 

path and underscores the importance of developing and implementing low carbon economic 

development strategy (LCEDS) by 2014 to build climate resilience of the Nepalese people and 

promote sustainable development with low GHG emissions without compromising the 

economic development needs of the country(MoE, 2011). The Policy focuses on research and 

development including development of water conserving technologies. 

 

The 2014 budget speech underscores the impacts of climate change on drying up of water 

resources and commits to exempt demand cost for electrified pumping system to avail safe and 

adequate drinking water. It has also allocated necessary budget to construct, improve and 

expand activities to meet the national target of drinking water and sanitation, including support 

for public ponds in each VDC by mobilising local resources (MoF, 2014). 
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3.2 Water Resource Strategy and Plan 
The Water Resources Strategy (2002) emphasises to provide Nepali people access to safe water 

for drinking and sanitation purposes. Some of the strategic outputs are related to: (i) 

achievement of sustainable management of watersheds and aquatic ecosystems; and (ii) 

provision for adequate supply of and access to potable water and sanitation and hygiene 

(WECS, 2002). The National Water Plan (NWP) outlines number of action programmes related 

to: (i) management of major types of water-induced disasters; (ii) improvement of water quality 

and watersheds; (iii) provision of safe drinking water and irrigation facilities; (iv) development 

of hydropower; and so on. The NWP equally focuses on on-site sanitation services, and 

sewerage system in urban areas (WECS, 2005). The Strategy and the Plan (2005) were not 

implemented due lack of necessary finance, technologies and capacity building. 

 

In 2010, Nepal's National Adaptation Programme of Action (NAPA) has prioritised 9 climate 

change adaptation programmes. Most of them focus on water management. One of them is on 

promoting climate smart urban settlement. It includes number of activities, inter alia, of 

incorporating climate change considerations in building codes in municipal areas, and 

strengthening capacity of local level institutions for efficient water and energy planning and 

implementation. Nepal's NAPA provides multiple opportunities to implement selected EeWIns. 

The priority programme is on empowering vulnerable communities through sustainable 

management of water resources and clean energy supply to achieve the overall of sustainable 

management of water resources and supply of clean energy. Some of the proposed activities 

include: 
 

 Conservation of lakes supplying water and ecological services to urban areas; 

 Water supply source conservation; 

 Piloting rainwater harvesting structures; 

 Promoting clean and low carbon energy technologies (small micro hydro …); 

 Development of nationwide urban groundwater monitoring system; 

 Improvement of water mills for multi-use; and 

 Implementation of local adaptation plans for efficient water and energy management. 

 

3.3 Relevant Guidelines 
The Government has issued the Guidelines for Rainwater Harvesting in June 2009 in the spirit 

of the National Urban Policy, 2007. The Guideline has the objectives of collecting rainwater to 

supply for drinking purposes, making easy access to collection, storage and utilisation of 

rainwater and recharge of groundwater sources, and enhance understanding on the utilisation of 

the rainwater (DoUDBC, 2011). The Guidelines specifically mentions its use in water scarcity 

area having an average of 1200 mm of rainfall or settlements and apartments, and to recharge 

groundwater. The guidelines include norms for constructing the water infrastructures, including 

quality assurance and management of rainwater use along with the provision for a Steering 

Committee for coordination and guidance (Annex 3). 

 

The Government has also issued a pictorial and self-illustrative Guidebook on Rainwater 

Harvesting, 2009 that provides information on technologies and processes for rainwater 

collection, treatments, storage and distribution, including estimated budget (DoUDBC, 
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2009).The National Building Construction Code encourages to using rainwater harvesting 

facilities.  

 

3.4 Acts and Rules 
Article 16 of the Interim Constitution of Nepal (2007) ensures right to survive in a clean 

environment as a fundamental right of each person. According to Article 35 (State Policies), 

State will make, inter alia, necessary arrangement to keep the environment clean. 

 

The Government has constituted an autonomous corporate body – Kathmandu Valley Water 

Supply Management Board – as per the Section 7 of the Water Supply Management Board Act 

(2006). The Board is mandated, inter alia, to prevent the misuse of drinking water and protect 

drinking water from being polluted, and collect fee, as prescribed, and impose additional charge 

from the service providers. The Kathmandu Valley Development Authority, constituted as per 

the Kathmandu Valley Development Authority Act (1988), is authorised to conserve and 

regulate, inter alia, the use of rivers and streams and prohibit natural resource use if it impacts 

adversely. The Local Self-Governance Act (1999) empowers the local bodies to keep neat and 

clean water bodies such as drainage, ponds, lakes, wells, deep water, taps, and preserve water 

sources, arrange for disposal of wastes and maintain sanitation within its jurisdiction.  

 

The Water Resources Act (1992) has accorded top priority on drinking water followed by 

irrigation. In case of hydroelectricity generation, it emphasises on larger projects requiring 

license. There are no specific provisions to promote eco-efficient water infrastructures but the 

legal provisions do not obstruct to promote EeWIns. The EeWIns are operational level issues 

and legislation provides regulatory provisions for water source protection, wastewater 

management, and water distribution in broader sense. 

 
Local governments function as per the Local Self-Governance Act, 1999.The municipalities as 

the local governments promote development of water and sanitation facilities by developing 

and implementing plans, programmes and projects and provide materials and financial support 

to match the project cost and technical support along with political consensus. The Act 

empowers the Municipality to generate funds, inter alia, from service charges on drinking 

water, electricity, water-tap, solid waste management, sanitation and sewerage facilities for 

making available such facilities. The Municipality may punish the law violators. In order to 

ensure monitoring and provide guidance, the Act empowers the Government to constitute a 

multi-disciplinary and multi-sectoral Decentralisation Implementation and Monitoring 

Committee.  

 

3.5 Standards and Norms 
The Government has issued 'Planning Norms and Standards, 2013' to, inter alia, guide the 

development and management of physical, social and economic infrastructure services in a 

planned manner (DoUDBC, 2013). The norms are for different facilities including drinking 

water and sanitation/sewage. For example, the norm for water supply is standpipe with 45 lpcd 

and 1 standpipe for 15-25 households for a market centre (above 50 shops). There should be a 

public sewer system (septic tanks), sewage pumping station, treatment plant (0.2-0.75 

hectare/MLD), and provision of public toilets for bigger areas. 
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The DoUDBC has drafted the Guidelines on Green Technologies for Buildings in 2012 to 

ensure building and its construction technologies environment-friendly and resource efficient 

and reduce greenhouse gas emissions in the spirit of the National Urban Policy, 2007. The 

Guidelines also aim to address efficient use of clean energies and provide guidance, inter alia, 

on greenery development, roof treatment, air and water quality improvement, landscape water 

conservation, wastewater management, and rainwater collection and utilisation (DoUDBC, 

2012). In addition to tolerance limits for effluent discharge from industries, and ambient air 

quality standards, Nepal has issued the National Drinking Water Quality Guidelines in 2005. 

The Guideline provides maximum concentration limits for major elements of physical, 

chemical including metals, and micro-biological parameters. In a nutshell, existing policies, 

strategies, guidelines, legislations and standards have indicative provisions and do not limit 

development and use of eco-efficient water infrastructures in Nepal. 

 

3.6 Institutional Arrangements 
The Business Allocation Rules of Nepal 2012 (Second amendment 2013) specifies roles and 

responsibilities (division of work) of 26 ministries. The three ministries (Energy, Irrigation and 

Urban Development) are directly implementing activities related to water sector.  

 

The National Planning Commission has greater role in policy formulation, coordination and 

monitoring and evaluation and/or integration of eco-efficient urban water infrastructures into 

periodical plans, policies and programmes.  

 

The MoUD is mandated for drinking water supply and urban development. It has the overall 

responsibility of formulating and implementing policies, plans and programmes related to 

urban development and infrastructures, including land use. The Kathmandu Valley  

Development Authority, Kathmandu Valley Drinking Water Development Board, Kathmandu 

Valley Drinking Water Limited, and Solid Wastes Management Technical Support Centre 

function under this Ministry and also implement related eco-efficient water infrastructures in 

the Kathmandu Valley. 

 

The Ministry of Energy, Ministry of Science, Technology and Environment (MoSTE) and the 

Ministry of Federal Affairs and Local Development (MoFALD) are mandated to formulate and 

implement policies, plans and programmes related to energy, environment, climate change, and 

to local development including drinking water, sewage and sanitation.  

 

The review of institutional mandate showed primary responsibility of MoUD to promote eco-

efficient water infrastructures both at the urban and rural areas. The promotion and facilitation 

of rural drinking water and sanitation, wastewater treatment and micro-hydroelectricity 

generation, including the climate change matters, lies with MoFALD and MoSTE as well. 

 

Existing institutions could be grouped into central and local level, and/or institutions having 

advisory, regulatory, coordinating and facilitative, and supportive and 'alerting' functions. The 

Commissions, councils, boards and committees have, in general, advisory functions. The 

National Planning Commission and Climate Change Council provide policy guidance and 

coordination at highest political level. The KVDA, Kathmandu Valley Water Supply 

Management Board, High Powered Committee for Integrated Development of Bagmati 
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Civilization, and Town Development Fund Board provide coordination roles and Steering 

Committee on Rainwater harvesting also functions for policy guidance, coordination and 

implementation of the Guidelines on RWH. They could advice the Government in 

mainstreaming EeWIns in relevant sectors. 

 

Four ministries (MoUD, MoFALD, MoEng and MoSTE) may prepare policies and plans and 

their departments or offices might support and facilitate implementation of eco-efficient urban 

water infrastructures. However, DoUDBC and DWSS are the primary organisations to develop 

and implement supportive instruments on EeWIns. The KVDA has comprehensive roles and 

responsibilities for the development and management of the Valley including regulating 

undesirable and unsustainable growth in the Valley. The Government is responsible to 

constitute a multi-sectoral and multi-disciplinary high-level Kathmandu Valley Physical 

Development Committee under the Chair of the Hon'ble Minister for Urban Development 

(now) and Implementation Committee under the Chair of the Development Commissioner 

(Annex 4).  

 

Academic institutions are involved in capacity building and research activities. The Institute of 

Engineering, Nepal Agriculture Research Council, Research Centre for Applied Science and 

Technology and Nepal Academy of Science and Technology (NAST) are the principal 

organisations involved in developing technologies and conducting research on EeWIns, 

including on climate change. 

 

In Nepal, several NGOs are working in this area. The Federation of Drinking Water and 

Sanitation Users Nepal (FEDWASUN) facilitates drinking water, sanitation and hygiene 

(WASH) services to communities, advocates for water and sanitation rights (drinking water and 

sanitation for all and forever), brings people’s issues to the attention of policy-makers and 

service providers, and promotes governance in relation to both user’s committee/groups and 

service providers. The respective association of the DDCs, Municipalities and VDCs are 

providing inputs for policy and programme development and implementation at the local level.  

 

Stakeholders' involvement is an established practice in Nepal in a number of national and sub-

national levels activities. There is an emerging engagement of the civil society representatives 

in a number of promotional activities related to WASH, including in the Kathmandu Valley.  

 

A number of development agencies are supporting Nepal in water and sanitation and climate 

change matters, including the ESCAP. Most of the field level activities are implemented with 

the support of the development partners, namely DFID, EU, FINNIDA, USAID, Government 

of India, PR of China, WB, ADB, UNDP, UNICEF, WHO, UN-Habitat, etc.  

 

Although several initiatives have been piloted at the national and sub-national levels, including 

in the Kathmandu Valley, these initiatives do not meet the scale and magnitude of the water 

related problems faced by the local communities, indicating strong need for scaling-up EeWIns 

in urban and rural areas. 
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3.7 Current Initiatives 
A number of eco-efficient water infrastructures are in place in the Kathmandu Valley and other 

urban areas. The important ones are rainwater harvesting schemes and wastewater treatment 

facilities. The micro-hydroelectricity and water mills are operated mostly outside the Valley. 

The DoUDBC has developed guidelines and guidebooks on RWH, and AEPC is supporting 

technically and financially the micro-hydroelectricity generation in rural parts. The Valley 

municipalities have also promoted RWH schemes to address water scarcity problems.  

 

The KVDA has completed the land-use map of the Valley while MoUD is engaged in 

developing and negotiating major projects to address multi-dimensional issues that the 

Kathmandu valley is facing. Some of the major initiatives related to water supply and sanitation 

and climate change adaptation in the Kathmandu Valley are as follows: 

 

3.7.1 Water Supply Programmes 

The Asian Development Bank (ADB) supported US$ 14 million Kathmandu Valley Drinking 

Water Service Development Project (2004-2014) has an objective of enhancing capacity of the 

KUKL to update its services. The ADB-supported Kathmandu Valley Drinking Water 

Improvement Project aims to provide quality and adequate drinking water to residents of the 

Kathmandu Valley, and improve their economic and social conditions.  

 

The Melamchi Drinking Water Project aims at providing 190 million litres clean water and will 

hopefully solve the perennial problems of drinking water supply, reduce water-borne diseases, 

improve human health and also the 'health' of the Bagmati river. This Project also includes a 

component of treating water before its supply. This Project is under construction with supports 

from ADB, NORAD, JICA and OPEC fund. 

 

The High Powered Bagmati Improvement Project has concentrated its activities to regulate 

water flow in the Bagmati River through bank protection activities using bio-engineering 

approaches and beautification in the river corridor.  

 

The US$ 36 million ADB-supported Bagmati River Basin Improvement Project has a vision of 

making the Kathmandu river system a clean, green and healthy that is full of life and valued by 

all. This project has adopted the Integrated Water Resources Management (IWRM) approach 

and principles, considers the Bagmati Action Plan (2009) as the road map, and will, inter alia, 

focus on strategic placement of wastewater treatment facilities with higher treated effluent 

standards, including rainwater harvesting, and groundwater recharge. This Project aims to 

engage non-governmental organisations, inter alia, on watershed management, rainwater 

harvesting, and waste management. 

 

ESCAP has supported Nepal, through the Kathmandu Valley Development Authority (KDVA) 

– an autonomous legal entity– through a project entitled formulation of a strategy on eco-

efficient urban water infrastructure development in Nepal, and pilot demonstration of eco-

efficient water infrastructure in peri-urban area of the Kathmandu Valley. This project has two 

major components: (a) formulation of a strategy on eco-efficient urban water infrastructure 

development; and (b) pilot demonstration of eco-efficient water infrastructure. The component 

(b) was implemented by the Sathya Sai Shiksha Sadan, a higher secondary school located at the 
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foothills of Shivapuri National Park within the Kathmandu Valley with the following 

components:  

 Wastewater treatment – construction of treatment pond, recycling of water, and 

distribution of water to toilets and gardening; 

 Rainwater harvesting – development of rainwater collection facilities in the building 

terraces, piping, construction of underground/storage tank, pumping equipment, aeration 

facility if necessary, distribution system, and pipes within the school premises; and 

 Expand greenery–plantation of locally suitable medical and aromatic plants, and 

gardening including perforated paving in outdoor circulation area. 

 

3.7.2 Sewerage and Sanitation Facilities 

Numbers of annual activities related to sewerage and sanitation are on-going in the Valley and 

cities. The GoN has started riverbank protection activities with sewage facilities to channel the 

Bagmati River water.  

 

Centralised wastewater system is functional only in the Guheswori area. Decentralised 

wastewater treatment system/facilities have been piloted and demand for expansion. The 

DEWATS in the Sathya Sai Shiksha Sadanis promoting schools and other institutions to benefit 

from it by improving sanitation and hygiene situation and demonstrating EeUWIns.  

 

3.7.3 Rainwater Harvesting 

Rainwater harvesting is gaining importance in the Valley due to decreased and under quality 

water supply. In Dallu settlements, households installing RWH facilities are increasing over the 

years. As mentioned above, RHS was developed in the Sathya Sai Shiksha Sadan through 

support from the ESCAP to make the school self-sufficient in safe water for drinking, washing 

utensils and clothes, bathing and other uses. It will enhance understanding on the value and 

importance of sustainable water management. 

 

3.7.4 Micro-hydro Projects and Water Mills 

Nepal is promoting through mini and micro-hydro projects to electrify its rural parts and water 

mills for grinding. As they are operated at the community level, GoN provides subsidies to 

promote these eco-efficient water infrastructures. 

 

3.7.5 Climate Change Adaptation 

Nepal is implementing NAPA prioritised climate change adaptation activities in the recent 

years. As of mid-July 2014, a LAPA for a municipality out of 100 LAPAs implemented in 14 

districts of mid- and far west Nepal focus on water source conservation, water channel, water 

tank construction and water supply. An urban ecosystem-based adaptation project is recently 

conceptualised for the Kathmandu Valley where climate change adaptation activities will 

promote groundwater recharge.  

 

Recently, Jalsrot Vikas Sanstha (Water Resource Development Association) with support from 

the Global Water Partnership has prepared a water resource-focused LAPA for Lamatar VDC 

in the Kathmandu Valley. This study has assessed climate change vulnerability on water 

resources sector and proposed most urgent and immediate adaptation actions such as water tank 

construction, water treatment and distribution, technology identification, and water mills 
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operation. Its implementation will provide opportunities to learn and address climate change 

and help adapt to climate change impacts and build resilience of the local communities with 

special focus on water sector. 

 

3.7.6  Tariff 

In municipal areas, drinking water and sewerage tariffs have been imposed to generate fund for 

the improvement and supply of drinking water and sewerage facilities. Although all facilities 

are below standards, tariffs are collected monthly. 

 

3.7.7 Cost Effectiveness 

The per litre construction cost for a centralised wastewater treatment system and decentralised 

wastewater treatment facility in Sathya Sai Shiksha Sadan in the Kathmandu Valley is US$ 

0.76 and US$ 1.53, respectively. However, operating cost is much higher in the centralised 

wastewater treatment facilities as compared to the Decentralized Wastewater Treatment 

Systems (DEWATS). The DEWATS provide immense ecological, health and socio-economic 

values and could be constructed and operated in a small space, user-friendly technologies, and 

integrated with the landscape. In case the damage or emergency disaster situation, maintenance 

and operation and/or restoration of DEWATS is relatively easier and inexpensive. It will 

improve sanitation, and reduce wastewater load in the main grid and also reduce adverse 

environmental impacts. In the context of Nepal's urban areas, cost-effective DEWATS could be 

promoted to maximise social, economic, and environmental benefits. 

 

3.8 Challenges and Opportunities 
Although there are facilitative policies and programmes, there exist several challenges for the 

effective implementation of existing policies, strategies, plans and programmes. Major 

bottlenecks are listed below: 

1. Institutional linkages and coordination are not at the desired level along with the 

mobilisation of knowledge-based and skilled human resources. In other words, 

inadequate institutional capacity and coordination mechanism demands for 

'collaborative governance' to deal with urban issues at all levels of development cycle. 

2. Inadequate allocation and disbursement of budgets is the major challenge that limits 

implementation of eco-efficient water infrastructures both in urban and rural areas. Poor 

collection of internal revenue and inadequate allocation of budget has also hindered the 

expansion and implementation of EeWIns in the Valley. In addition, sustained financing 

and management models are grossly inadequate to provide access to the urban poor. 

3. Programme and activity selection, design and implementation have limited service 

delivery and restoring functionality along with the lack of maintenance and operational 

mechanism. 

4. Communities lack access to EeWIns materials at affordable prices along with good 

quality data for planning, and are incapable to provide matching fund for school toilets, 

community or decentralized wastewater treatment facilities.  

5. Community also lacks informed choices on low cost EeUWIns even if they understood 

the importance of, and desire to benefit from, such facilities.  

6. Means of implementation such as finance, technologies at affordable price, and capacity 

to technically address the challenges is always an important bottleneck that the 

Government should focus on in promoting and sustainably using EeWIns.  
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7. Environment, social and economic dimensions of sustainability are not adequately 

integrated in urban planning and development thereby demanding a clear need for 

guidelines and tool kits and performance measure indicators. 

 

Several organizations are engaged in promoting EeWIns. The Government has channelled and 

disbursed budget to selected EeWIns. Based on engagement of several organisations in the 

EeWIns and lesson learned, the following activities could be started to capture opportunities to 

institutionalise EeWIns in the urban and peri-urban areas of the Kathmandu Valley:  
 

 Promote and scale-up rainwater harvesting and groundwater recharge system; 

 Restore the traditional EeWins (stone spout well, spring, pond); 

 Establish water quality management (treatment, distribution, monitoring) systems; 

 Scale-up current hydro-met information, data collection facilities and establish early 

warning systems such as flood in the Bagmati River system; 

 Restrict  construction of unnecessary infrastructures in landslide and flood-prone area; 

 Implement structural and non-structural measure for flood  protection, improve storm 

water management and regulate garbage disposal in vulnerable area; and 

 Strengthen and make effective the coordination mechanism between different 

institutions for preparedness of climate-induced events/disasters. 

 

Existing policies and regulatory measures provides entry point to scale-up EeWIns in urban 

areas to address on-going impacts of water scarcity, and poor sanitation and hygiene facilities. 

Eco-efficiency could be integrated into urban infrastructure by: (i) leadership and political 

commitment; (ii) understanding the long-term benefits of eco-efficient infrastructure and 

developing long-term vision to bridge the gap; (iii) leveraging finance; (iv) reshaping 

governance through adopting life-cycle approach and prioritising policies with multiple returns 

(social, economic and environmental), and (v) enhancing public participation (Tiwaree, 2014). 

 

Existing practices on pond and spouts rehabilitation clearly indicates that recharge is possible 

and rewarding both at household and community level. Improvement on groundwater recharge 

has attracted local people to rehabilitate such facilities. However, increased unplanned 

urbanisation has challenged to maintain and improve community and municipal systems. It is, 

therefore, necessary to implement and replicate locally acceptable and proven technologies to 

meet the increased demand for water and sanitation. 
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Chapter Four 

 

STRATEGY FOR ECO-EFFICIENT URBAN WATER 

INFRASTRUCTURE 
 

 

Water is an essential component for human health, wellbeing and socio-economic development 

of the country. Eco-efficient water infrastructures would be a dependable option to meet the 

urgent demand for water. Eco-efficient urban water infrastructure is essential to improve the 

ecological and economic efficiency on water use, and produce less waste and improve and/or 

maintain healthy environment in the cities. 

 

The strategic focus of any instrument depends upon demand for services, willingness to pay for 

required services and/or willingness to accept, institutional strength and willingness to work, 

and availability of means of implementation such as finance, technology and capacity building. 

It is equally important to consider the effectiveness and operability, affordability, user's 

acceptability, sustainability and eco-efficiency of the technologies that are planned to provide 

to the target people. 

 

The open working group for sustainable development goals (SDGs) (19 July 2014) proposed 

SDGs to better implement the Rio+20 outcomes. The proposed goal on water and sanitation is 

to ensure availability and sustainable management of water and sanitation for all. Based on the 

'aspirational' global targets (Annex 5), the Governments may set their national and sub-national 

targets. 

 

Taking into consideration the national and local efforts on promoting and institutionalising eco-

efficient water infrastructures, global targets of sustainable development goals, the following 

strategy on EeWIns has been proposed to meet water demand, improve health and sanitation 

condition, reduce health cost and promote economic and ecological gains in the immediate 

future. 

 

4.1 The Strategy 
This strategy is being drafted to internalise EeWIns in the Kathmandu Valley and could be 

expanded in other cities. This Strategy Paper focuses on scaling-up EeWIns implementation 

and integrating them into policies, plans and programmes where it is lacking or inadequate. 

 

4.1.1 Goals and Objectives  

The mission of scaling-up eco-efficient water infrastructures is to improve human health and 

quality of life of the present and future generations through the sustained use of EeWIns and 

reduced pollution load. 

 

The goals of the proposed strategy are to ensure that: (i) eco-efficient water infrastructures are 

integrated into planning and decision-making processes; (ii) knowledge-based human resources 

are adequately developed and utilised; and (iii) water, sanitation and hygiene facilities are 

improved and health cost is significantly reduced. 
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The main objective of the proposed strategy is to promote use of eco-efficient water 

infrastructures in urban and peri-urban areas to provide adequate water, improve water use 

efficiency, reduce wastes and achieve ecosystem sustainability. Additional objectives are to: 
 

a. Integrate and/or strengthen eco-efficient water infrastructure approaches in water and 

sanitation sector-related policies, plans and programmes; 

b. Realign eco-efficient water infrastructure in urban planning process, and develop 

institutional capacity at different levels; 

c. Ensure and promote effective communication to raise awareness, build capacity/skill to 

implement eco-efficient water infrastructure programmes;  

d. Develop sustainable financing for eco-efficient water infrastructures from national and 

international sources; and 

e. Develop and implement national targets to ensure availability and sustainable 

management of water and sanitation for all by 2030. 

 

4.1.2 Guiding Principles for the Strategy 

The following key guiding principles have been taken into consideration to develop this eco-

efficient urban water infrastructure strategy. 
 

a. Explore opportunities for integration of eco-efficient urban water infrastructure in the 

existing policies, plans, programmes and guidelines of the most relevant sector such as 

water, energy and waste management; 

b.  

c. Decentralise implementation of EeUWIns and comprehensive monitoring at local/user 

level, promote user-driven approach to institutionalize and scale-up sustainable use of 

EeWIns, and support local governments in integrating and using eco-efficient water 

infrastructures; 

d. Emphasise on building on and not duplicating on existing efforts on EeWIns to gain the 

confidence of users and reduce price for their installation; 

e. Adopt and promote participation and transparency on process, technology and 

practices to ensure full participation of the EeWIns developers and users through 

informed decision-making; 

f. Consider and ensure ecosystem goods and services from diverse and stable ecosystems 

and preserve ecological soundness to ensure EeWIns benefits; 

g. Develop a sustainable financial arrangement for EeWIns process and technologies and 

support to poor and marginalised communities in water deficient and sanitation-poor 

areas;  

h. Promote and use best available eco-efficient technologies by taking traditional and 

indigenous knowledge into consideration; and 

i. Prepare and implement national sustainable development goals (SDGs) in the spirit of 

the global SDGs and use EeWIns to achieve the national targets. 

 

In order to promote the best use of eco-efficient urban water infrastructures and taking into 

consideration the role of stakeholders and development partners, it is equally important to: 

1. Help governments to provide leadership and coordination for promoting eco-efficient 

water infrastructures at all levels;  
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2. Periodically review technological efficiencies and address capacity gaps for successful 

design and implementation of EeWIns in an cost-effective manner; 

3. Promote and facilitate prioritization of EeWIns; and 

4. Coordinate and promote outreach on EeWIns. 

 

4.1.3 Key Strategies 

The following strategies are essential for the integration, promotion and sustainable use of eco-

efficient urban water infrastructures into water, energy and economic development sectors: 

 

A. Integration into Planning and Programming Process 

a. Identifying key entry points for integration of eco-efficient water infrastructures into 

planning and programming processes; 

b. Integrating EeWIns into local to national planning and programming processes;  

c. Integrating EeWIns such as RWH, DEWATS and groundwater recharge into 

construction approval of public and corporate buildings;  

d. Developing national SDGs in line with the global SDGs and achieving the targets 

through using EeWIns technologies, processes and practices; and 

e. Building and mobilizing human resources in planning EeWIns in urban, peri-urban and 

rural areas. 

 

B. Incentivising the Users 

a. Developing and implementing economic instruments to promote eco-efficient water 

infrastructures for water deficient areas; 

b. Incentivising x percentage in using rainwater for different purposes, including 

groundwater recharge;  

c. Incentivising the poor and marginalized communities on EeWIn, in particular for safe 

drinking water supply, decentralized wastewater treatment facilities; and 

d. Recognising and awarding communities and individuals using and promoting EeWins 

in water scarce and sanitation-prone areas. 
 

The Government should provide concessional financial resources, technologies and technical 

backstopping and launch capacity building activities for skill development. 

 

C. Institutional Arrangement 

a. Strengthening the mandated institutions in promoting EeWIns; 

b. Strengthening and/or establishing dedicated institutions to promote eco-efficient water 

infrastructures in municipalities; 

c. Providing permit to public and corporate and private (above 3-storey) buildings with 

stringent provisions for rainwater harvesting and wastewater treatment facilities; 

d. Developing a system for monitoring and tracking implementation of EeWIns effectively 

with regular reporting provisions; and 

e. Facilitating provisions for technical support to local governments in building their 

capacity in promoting use of EeWIns. 

 

D. Technology development and use 

a. Promoting development of user-friendly and affordable eco-efficient technologies 

particularly rainwater harvesting, and decentralized wastewater treatment facilities; 
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b. Creating awareness and building capacity on importance and use of EeWIns; and 

c. Establishing and/or strengthening monitoring & evaluation mechanism for EeWIns use. 

E. Partnership Arrangement 

a. Encouraging and facilitating private sector in developing and implementing community 

wastewater treatment facilities to improve sanitation and exploring possible reuse of 

treated wastewater for different purposes; 

b. Conserving open spaces in the Kathmandu Valley for promoting groundwater recharge; 

c. Promoting greenery and providing spaces for water percolation in collaboration with 

non-governmental and community-based organizations; 

d. Encouraging businesses/groups to factor water use efficiency and wastewater treatment 

into investment decisions; 

e. Furthering promoting cost- and benefit-sharing approaches where necessary; 

f. Establishing eco-efficiency targets for water infrastructures while partnering with non-

governmental organizations and development partners; and 

g. Encouraging private sector for performance reporting on the use of eco-efficient water 

infrastructures, in particular rainwater harvesting, decentralized wastewater treatment 

facilities, and groundwater recharging options in the urban areas. 

 

F. Knowledge Generation and Information Management  

Knowledge generation, management and dissemination will help to develop common 

understanding on the issues and approaches, promote collective capacity and enhance 

knowledge through advanced information system and green technologies. Hence, it is 

necessary to: 

a. Identifying knowledge gap to implement EeWIns; 

b. Documenting traditional knowledge and technologies and promoting their use; and 

c. Ensuring transparent and accessible knowledge management systems to document and 

share knowledge. 

 

In order to make knowledge generation and sharing more effective, it is necessary to develop 

and implement media programmes, covering both electronic and print media, facilitating 

partnership and networking and building capacity of the stakeholders.  
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Figure 2 Key Strategies 

4.2 Priority Strategic Actions 
In a broader perspective, the following actions would provide a basis for institutionalising 

and/or scaling-up eco-efficient water infrastructures in Nepal to address the challenges of water 

scarcity, discharge of untreated wastewater, groundwater depletion and sustainable use of 

hydro-energy: 

 

4.2.1 Integration into Policies and Programmes 

a. Integrate EeWIns into policies and programmes of the periodical plans in particular on 

water, sanitation and wastewater sectors; 

b. Develop and implement national SDGs on water and sanitation and implement EeWIns 

to achieve the national SDGs targets; 

c. Integrate EeWIns into short- to long-term urban development plans and planning 

process, including the building code; 

d. Include EeWIns into municipality's performance review criteria to award annual grants, 

and start performance and impact monitoring; 

 

4.2.2 Scaling-up Implementation 

e. Issue construction permit of public, corporate and above 3-storey private buildings by 

ensuring integration of water requirement, preferably through rainwater harvesting and 

groundwater recharge by injecting rainwater, and operating decentralised wastewater 

treatment facilities; 

f. Promote and even subsidise installation of rainwater harvesting, groundwater recharge, 

and wastewater treatment facilities in army and police barracks, universities, campuses 

and schools, hospitals and health research institutions and other public buildings etc; 

g. Scale-up rainwater harvesting schemes in water scarce and in areas having precipitation 

more than 1200mm per year; 

h. Promote artificial recharge to groundwater through rainwater harvesting, and also 

promote reuse and recycle of wastewater in urban areas; 

i. Promote use of solar energy in pumping out collected rainwater and its distribution and 

operation of DWATS; 

j. Manage public open spaces and/or afforest open spaces and riverbank areas with 

broadleaf species to promote water conservation and groundwater recharge; 

k. Provide space for water (rainwater) percolation even in 'concrete' urban areas; 

l. Expand and implement 3R (reduce, reuse and recycle) approach to improve health and 

sanitation;  

m. Develop and implement EeWIns projects by securing funding from all sources 

including from within and outside the UNFCCC funding mechanisms; 

n. Institutionalise monitoring, evaluation and reporting mechanisms for EeWIns 

implementation;  

o. Inform and encourage development partners to further support on EeWIns 

implementation 

 

4.2.3 Knowledge Generation, Sharing and Capacity Building 

p. Prepare and/or refine and implement EeWIns specific guidelines and manuals; 
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q. Encourage academe to launch and/or scale-up human resources development, research 

and development programmes;  

r. Organise orientation, workshop and training to update knowledge and skills on EeWIns, 

including for new officials; 

s. Encourage non-governmental organization to support in developing practical skills and 

implementing activities, where appropriate; 

t. Train service providers in low cost, location-specific and practical EeWIns and engage 

service provides in educating communities and individual households in maintenance of 

such facilities, as required; 

u. Develop and disseminate information, education and communication materials on 

EeWIns for awareness raising and knowledge enhancement of all stakeholders; 

v. Conduct studies and research on: 

 non-functioning of EeWIns, including an assessment of social, economic and cultural 

dimension, in particular the community/decentralised wastewater treatment, 

recycle/reuse of water; 

 impact of climate change on water with focus on economic assessment; 

 cost-efficiency analysis of different eco-efficient technologies (such as RWH and 

DEWATS); 

w. Generate and share knowledge and experiences on EeWIns through institutionalised 

effort and communication mechanism; 

 

 
Figure 3 Priority Strategic Actions 

 

4.3 Contribution of the Strategy in Meeting 

National and International Commitments  
Effective implementation and performance monitoring of 

the proposed strategy and its strategic actions on eco-

efficient (urban) water infrastructure would greatly 

contribute to national commitments of improving health 

of the Nepalese people by providing safe drinking water 

and sanitation, groundwater recharge and wastewater 

treatment facilities.  

MDG7: Environmental 

Sustainability 
 

 Climate change and GHG emission 

 Reverse loss of forests 

 Reduce biodiversity loss 

 Halve proportion of population 

without sustainable access to 

improved water source 

 Halve proportion of population 

without sustainable access to 

improved sanitation 

 Improve lives of slum dwellers 
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Effective implementation of the strategy will contribute to achieve Millennium Development 

Goal 7 (ensure environmental sustainability). The proposed strategy and its actions will 

contribute to address climate change impacts. Generation and use of hydro-energy will 

contribute to avoid or reduce GHGs emissions thereby contributing to MDG 7.  

 

Although it is not directly related to EeWIns, greenery development and management of open 

spaces will contribute to maintain biodiversity and groundwater recharge. This strategy will 

contribute to improve drinking water supply and sanitation, meet the objectives of 'sanitation 

for all by 2017' and improve health and quality of life. 

 

4.4 Risks and Opportunities 
Success and effectiveness of the strategic actions practically depends upon its implementation 

and resolving barriers and delay decisions. This sub-section predicts the barriers and risks and 

proposes measures to overcome them. 

 

4.4.1 Potential Risks 

Barriers are more or less related to policy and programming approaches, capacity enhancement 

and budget allocation. Several risks might arise during implementation and maintenance of the 

proposed strategic actions. There might be economic and financial risks, social risks related to 

social customs of not using the eco-efficient water infrastructures, environment and climate 

change risks as well. The following generic risks have been identified and mitigation options 

proposed to overcome the risks: 

 

 

SN Risks Level of 

Risks 

Mitigation Options 

A. Policy and Planning 

1 Many divergent stakeholders interests 

in target sites may limit collaboration 

Low  KVDA as per its legal responsibility 

should coordinate relevant stakeholders 

and define target sites in the Valley 

2 Non-response in integrating EeWIns in 

planning, programming and budgeting 

Medium  KVDA, DoUDBC and municipalities 

should launch capacity enhancement 

activities on EeWIns 

 Federations and associations working on 

water and sanitation should be encouraged 

in awareness raising 

3 Frequent transfer of the knowledge-

based human resources 

Low  Hands-on training should be launched 

regularly to update existing and new staff 

in implementing agencies 

B. Budget and financing 

4 Budget allocation and gap between 

needs and disbursement will continue 

to prevail. 

High  Actual budget costing along with 

awareness raising would help for 

allocation and disbursement 

5 Internal control system for planning, 

budgeting and delivery of funds are not 

fully applied 

High  Implementing agencies should launch 

capacity building measures through 

training on planning, budgeting and 

accounting processes 
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6 Delay in budgetary process will result 

to delay fund disbursement and 

implementation 

Medium  Concerned institution should complete the 

budgetary process and disburse funding 

timely 

7 Budget ceilings limits expansion of the 

EeWIns 

High  Local governments and private sector 

should be encouraged to support for 

EeWIns implementation in a cost-effective 

manner. 

C. Service Delivery and Utilisation 

8 Inadequate understanding of the 

service providers and receivers will 

affect service delivery 

Medium  Benefits of EeWIns should be informed to 

both service providers and recipients. 

 NGOs should be encouraged for raising 

awareness, including on 'pollution 

prevention pays' principle 

9 Prevailing 'willingness to accept' and 

'living with' scarce water and poor 

sanitation condition will under 

estimate benefits of EeWIns 

Medium  Awareness raising, fees on wastewater and 

subsidies (as incentives) on investments of 

EeWIns may change the current approach 

of purchasing drinking water and 

discharging wastewater haphazardly. 

 

Table 1 Risks and Potential Mitigation Options 

 

These risks could be mitigated with the assumption that the proposed key activities will be 

implemented through multi-stakeholder participation. The concerned Government body will 

have important responsibilities of acting as a facilitator, providing technical back-up facilities, 

positioning as a respected regulator, and functioning as a monitor and watch-dog, enabler and 

enhancer. The institution mandated for EeWIns will be in charge of informing people facing 

challenges from under quality and/or no water supply, and sanitation including wastewater 

treatment timely so as to seek their participation in addressing the challenges effectively. 

 

4.4.2 Opportunities for Success 

Taking into consideration the existing policies, programmes and activities and institutional 

efforts, there is a strong political commitment to promote, at least, components of the EeWIns. 

Necessary guidelines are formulated for rainwater harvesting, subsidy policy is implemented to 

promote mini- and micro-hydroelectricity generation, and decentralised wastewater treatment 

facilities are also piloted. Need for groundwater recharge has been realised at different levels 

but it is yet to be operationalised, water and sanitation has received attention, and climate 

finance has been channelled through climate change budget code to track public expenditure. 
 

There is also a commitment of the government to strengthen and make result-oriented public-

private partnership in addressing challenges of water, sanitation and hygiene. This could be 

extended based on the experiences and lesson learned. Furthermore, strong commitment of the 

Government staff, including the KVDA will contribute to implement the strategy effectively. 
 

Multiple windows of opportunities exist to scale-up eco-efficient water infrastructures in the 

urban areas. Existing policies, programmes and supporting tools provide the Government an 

adequate opportunity to launch eco-efficient water infrastructures in the needy areas to address 

challenges related to drinking water, wastewater, sanitation, hygiene, micro-hydro and water 
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mills. Success of the Strategy largely depends upon how partner institutions and development 

partners support for implementation. 

Chapter Five 

 

IMPLEMENTATION STRATEGIES 
 

 

The Strategy demands for effective implementation and maximise benefits to the people greatly 

affected from water scarcity and poor sanitation and hygiene facilities. Successful 

implementation also demands for implementation modality, resource allocation and 

mobilisation of knowledge-based human resources, along with facilitating instruments. This 

provides opportunities to inform the international community about Nepal's initiatives and 

cooperation and support needs. This chapter underscores the importance of empowering 

relevant institutions with necessary mandates, if necessary, for scaling-up and/or introducing 

eco-efficient urban water infrastructures. As this infrastructure provides multiple opportunities 

to improve the livelihoods of the poor people, additional efforts are equally necessary to 

encourage and internalise concept of public-private and civil society partnership into 

implementation process. This also considers the means of implementation of the Strategy.  

 

The Business Allocation Rules of Nepal has made institutions responsible for different 

components of the eco-efficient water infrastructures. Different organisations may be engaged 

in aligning EeWIns into the planning process and implement the urgent and immediate needs of 

the climate vulnerable communities on water, sanitation and hygiene.  

 

One of the key elements of the Strategy is monitoring and evaluation to 'change the gear' and to 

'change the direction' through the introduction of target and performance monitoring that will 

provide a basis for future course of action to furthering EeWIns. 

 

5.1 Institutional Strengthening 
Based on the existing mandates, MoUD will have the primary responsibility for policy 

coordination and guidance to promote EeWIns in Nepal. The DoUDBC – technical department 

– should further focus on integrating EeWIns in building codes and norms in the spirit of its 

guidelines on rainwater harvesting on buildings. Similar guidelines and manuals should be 

prepared and implemented for decentralised/community-based wastewater treatment facilities, 

and sanitation and hygiene. Some of the proposed strategic activities require adequate and 

functional coordination with, and effective participation, of relevant stakeholders. Functional 

coordination between inter and intra-departments is equally important to discharge institutional 

responsibility into action effectively.  

 

The Rainwater Harvesting Guidelines on building has an institutional arrangement for policy 

guidance for the effective implementation of Guidelines (Annex 2). The Committee should 

coordinate and provide policy guidance for the implementation of this Strategy to avoid or 

minimise proliferation of coordination mechanisms. However, relevant stakeholders may be 

invited to attend the committee meetings, as an observer, to seek their inputs. Experiences and 

lessons learned from this coordination committee would provide a basis on the need for 
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strengthening the coordination mechanism. Hence the primary organisations for the 

implementation of EeWIn strategy will remain with: 
 

a. Ministry of Urban Development – policy level coordination and guidance, and 

integration of EeWIns into relevant sectoral policies and programmes; 

b. Department of Urban Development and Building Construction – implementation level 

coordination for EeWIns such as for rainwater harvesting; 

c. Department of Drinking Water and Sewerage – implementation level coordination on 

water supply, sanitation and hygiene and DEWATS; 

d. Municipalities – field implementation level coordination, capacity building and 

awareness raising; 

e. Solid Waste Management Technical Support Centre – technical backstopping on 

wastewater handing, reduce, reuse and recycle technologies; and 

f. Academe could be mobilised for research and development, and Municipality 

Association of Nepal and NGOs for capacity building and raising awareness. 

 

These institutions should be strengthened with revised roles and responsibilities where 

necessary, taking into consideration the implementation of the national targets to contribute to 

achieve the national SDGs. Capacity strengthening at systematic, institutional and individual 

levels in particular within the government's concerned organisation is an essential component 

of the proposed Strategy. Exposure, orientation and training would help to update, 

institutionalise and benefit from EeWIns.  

 

The National Planning Commission Secretariat should assume its responsibility to integrate 

EeWIns in periodical plans, programmes and national policies related to water, sanitation, 

health and hygiene. The Ministry of Science, Technology and Environment may promote for 

wastewater treatment and supply of safe drinking through RWH and groundwater recharge, and 

mini- and micro-hydro development to cater clean energy services, including groundwater 

recharge provisions while issuing environmental clearance (through approval of the 

Environmental Impact Assessment Report) for the construction and operation of the multi-

storey buildings in the Kathmandu Valley. 

 

5.2 Partnership Arrangement 
Effective participation of both service provider and recipient is a key to success of the Strategy. 

The Government has a facilitative role and develops necessary instruments (policies, plans, 

strategies, programmes, guidance document, guidelines and manuals etc.). Nepal has already 

initiated public-partnership (PPP) arrangement in several sectors for collaborative efforts to 

address the relevant challenges. Eco-efficient water infrastructures such as rainwater harvesting 

and sanitation facilities provide services at individual level. This calls for effective and 

actionable partnership between the public and private sectors, including civil society. 

 

The Government could develop incentive package such as social recognition and awards and 

the private sector could invest for and benefit from EeWIns by developing and selling 

technologies and practices. This would require effective coordination mechanism. Functional 

coordination between partners and stakeholders is a pre-requisite for effective implementation 

and it provides the partners an opportunity to share information, ideas and concerns, 

experiences and lesson learned.  
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The KVDA should have the overall responsibility for the development of partnership 

arrangement in the Kathmandu Valley. The KDVA through its two high level committees – 

Physical Development Committee and Implementation Committee– should promote EeUWIns 

in the Valley to show tangible results. The Committees could invite private sector 

organisations/federations, academe, experts, professional NGOs and representative of the 

development partners such as UN-Habitat in their meeting(s) to promote multi-stakeholder 

coordination. This might promote functional coordination amongst relevant organisations and 

private sector would be interested in developing, refining and using available technologies in a 

cost-effective manner. 

 

The KVDA may encourage and promote triangular partnership on public, private and civil 

society in the Kathmandu Valley to enhance understanding on the benefits of EeUWIns and 

promote their implementation as a pilot case. This will further encourage sharing of knowledge, 

experience, expertise, technologies and financial resources to expand the use of, and benefit 

from, EeUWIns. The KVDA in collaboration with the municipalities of the Kathmandu Valley 

should create a database of EeUWIns, assess their functioning, and encourage to replicate 

based on lessons learned through necessary regulatory and incentive mechanisms. 

 

5.3 Means of Implementation 
Effective implementation of the strategy requires clarity on the means of implementation, in 

particular finance, technologies and capacity building and its use. The proposed SDG also 

urges to strengthen the means of implementation and revitalise the global partnership for 

sustainable development which needs to be nationalised and localised based on national and 

local circumstances of the country. 

 

5.3.1 Finance 

Success of this strategy depends on availability and rational use of funds. Although scarcity of 

drinking water, pollution load and low sanitation and hygiene facilities are understood at 

different levels from general public to policy- and decision-makers, EeWIns has not received 

required priority to address the on-going and emerging challenges of water scarcity, energy 

security and sustained sanitation facilities.  

 

As a Least Developed Country (LDC), Nepal may face difficulty to allocate required domestic 

resources to implement eco-efficient water infrastructures. Nepal should undertake research on 

accelerated health cost due to poor quality drinking water supply and sanitation and hygiene 

facilities to divert health cost to develop infrastructures and facilities to access safe and clean 

drinking water and improved sanitation facilities.  

 

In order to build eco-efficient infrastructures and improve sanitation facilities and for the 

effective implementation of this strategy, the Government may wish to generate and mobilise 

financial resources by: 
 

a. Making binding arrangement to integrate development and use of rainwater harvesting 

facilities in the Kathmandu Valley through building construction permit, starting from 

public, corporate and multi-storey private building; 
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b. Providing economic incentives and rewards to communities who develop and operate 

decentralised wastewater treatment facilities; 

c. Developing and implementing cost-sharing arrangement; 

d. Imposing drinking water, wastes and wastewater fees and double the fees for public, 

corporate and multi-storey private buildings and use such funds for EeWIns targeted for 

poor people of the Kathmandu Valley; 

e. Developing national capacity and/or build a 'cadre of knowledge-based people' to access 

international financial resources through 'fast-track' mechanism, avoid fiduciary risks 

and ensure rational utilisation of funds; and 

f. Making necessary arrangement for best utilisation of the financial resources and 

ensuring public auditing of the expenditure.  

 

As water scarcity is accelerated by changes in the climate system, EeWIns should also be 

implemented by integrating into climate change programmes and use climate financing for 

effective implementation. This also provides channelling of the fund through Climate Change 

Budget Code which is initiated in Nepal in 2013. For the fiscal year, 2014/15, GoN has 

allocated 10.73 percent of the total budget to address climate change impacts. Naturally, budget 

allocation for water sector activities also include from climate financing.  

 

Nepal may wish to develop an EeWIns project to access funding from the existing funding 

mechanisms such as LDC Fund, Adaptation Fund, Special Climate Change Fund and the Green 

Climate Fund within the UNFCCC by linking EeWIns with NAPA prioritised projects or 

adaptation actions. Nepal may wish to tap resources additional funding windows linking with 

climate change activities. 

 

5.3.2 Technology Development, Use and Transfer 

Eco-efficient water infrastructures support to access and use affordable technologies, processes 

and practices. Nepal has no or low priority and necessary funding allocation for research and 

development. As technology development might cost significant resources and time, Nepal 

should prioritise in improving the efficiency of and refine the traditional technologies and 

EeWIns as well. Nepal should encourage the private sector to invest on technology research 

and development and provide incentives for the new technologies that address the water 

scarcity, poor and unhygienic sanitation and energy security. Nepal should equally explore 

opportunities for technology transfer on EeWIns.  

 

The SDGs provide options to implement EeWIns by accessing Technology Bank and STI 

facilities (or as named in 2015 decision) with enhanced capacity building provisions. While 

implementing this Strategy, GoN may wish to: 
 

a. Explore and identify cost-effective EeWIns locally and nationally and prepare to access 

Technology Bank that contributes to implement EeWIns effectively; 

b. Provide funding support by the Government and/or access international funding for 

research and development of technologies, and technology transfer; 

c. Inform and disseminate relevant technologies to contribute to effective implementation 

of the proposed strategic activities; and 

d. Monitor the effectiveness of technologies and replicate based on performance and cost 

efficiency. 
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5.3.3 Capacity Enhancement and Use 

Over the years, Nepal has made efforts to develop its capacity at systemic, institutional and 

individual levels on eco-efficient water infrastructures, particularly on rainwater harvesting, 

piloting decentralised wastewater treatment facilities, and expanding use of Res and RE 

technologies. Raising awareness on water and sanitation has also increased as a part of meeting 

its target of providing improved sanitation facilities by 2017. However, as new issues emerged 

and technologies developed, it is imperative to build capacity at least at the institutional and 

individual levels to implement them effectively.  

 

The proposed global SDGs on capacity building urge to 'enhance international support for 

implementing effective and targeted capacity building in developing countries to support 

national plans to implement all sustainable development goals, including through North-South, 

South-South and triangular cooperation'. This broad-based goal might help to develop national 

target on capacity building to respond to the emerging threats of unhealthy drinking water and 

poor sanitation and hygiene facilities. In this context, Nepal should focus on the following to 

effectively implement eco-efficient water infrastructures: 
 

a. Identify and develop a roster of knowledge-based human resources at the national and 

sub-national levels on EeWIns; 

b. Mobilise knowledge-based human resources; 

c. Organise orientation and training programmes on key EeWIns such as RWH and 

community-based wastewater treatment facilities; and 

d. Promote exchange visits to share experiences and learn about the functioning of the 

EeWIns technologies in the region or sub-regions. 

 

5.4 Monitoring and Evaluation 
Monitoring is an essential component to know the changes over the time period and to ensure 

that implemented instrument is contributing in concrete and effective ways to achieve the 

desired goals. Two types of monitoring could be performed for the effective implementation of 

this strategy. They are performance monitoring and impact monitoring. The former monitoring 

will judge the efficiency of the implementing agency(ies) of this strategy and give details on 

timely completion of the activities while the latter monitoring will provide a basis for 

determining the impact of the activities implemented. 

 

Monitoring also generates useful information and improves the quality of implementation. 

Internalizing the monitoring system for the strategy implementation will likely strengthen the 

capacity of the relevant institutions for further refining EeWIns and will also provide a basis for 

future planning. 

 

In this context, it would be imperative to make the KVDA responsible for monitoring in the 

Kathmandu Valley and strengthen its capacity. The monitoring report should be periodically 

submitted to the coordinating body and other relevant organisations to share experiences and 

learning from the implementation of EeUWIns in the Valley. A systematic monitoring work 

demands the establishment of some measurable indicators.  
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During monitoring of the key activities, indicators could be designed and means of verification 

could be outlined. The means of verification might differ for goals, objectives and activities. 

However, verification could be ensured through publication of the documents, integration of 

EeWIns into existing and new policies, plans, programmes, standards and norms through 

official endorsement and/or publication of a notice in the Nepal Gazettee as applicable or by 

making the decision public (through public notice). Some activities require special survey in 

order to confirm that the activities are implemented effectively and providing services as 

intended. Another set of activities might require back-up technical support.  

 

5.5 Implementation Approach 
Literature review informs several initiatives related to eco-efficient water infrastructures in 

Nepal. Political Parties commit themselves to provide clean and safe drinking water and 

improve sanitation facilities through their election manifestoes. They are, in general, reflected 

in the policy papers. However, effective implementation is always a challenge. This is also 

related to the inadequate or low financial, technical and human resources.  

 

Implementation, in general, starts with planning and budget allocation which reflects the 

commitment of the Government in such initiatives. The GoN has allocated budget for drinking 

water and sanitation regularly. Wastewater treatment is a policy commitment rather than 

implementation as most of the wastewater treatment facilities are out of order in the 

Kathmandu Valley. Institutionalisation of eco-efficient water infrastructures is possible. The 

mandated institution should scale-up its activities in developing tools and integrate into the 

urban building codes to implement EeUWIns. 

 

There are several processes in Nepal to integrate EeWIns into policies and plans from local to 

national levels. EeWIns could be integrated into the local plan and national plan, and periodical 

plans. The following two approaches are proposed to integrate EeWIns into the planning 

processes: 

 

Annual plan: The local governments in particular the municipalities and VDCs including line 

agencies start preparation of their annual plans in early months of each year (AD). Awareness 

raising at the local level through MuAN and/or advice/instruction through the National 

Planning Commission and MoUD would encourage the municipalities to include EeWIns in 

their annual plans with budget allocation. The subsequent annual plans will provide more space 

for EeWIns. Local planning process is more interactive and consultative and it will further raise 

awareness and build capacity. 

 

Possibilities exist to integrate EeWIns in relevant donor-funded specific target-oriented projects 

through local planning process. This greatly contributes to integrate and implement EeWIns 

and expand activities if found appropriate and effective. 

 

National Plan: The Government is now implementing three years interim plan (2013/14 – 

2015/16) as Nepal's constitution is under preparation process. For the next periodical plan, GoN 

may start the process in mid- or late 2015. Implementation of the selected EeWIns through 

annual plan will contribute a lot to integrate EeWIns into the subsequent national periodical 

Plan (3-5 years in the present practice) which provides ample opportunities to scale-up 
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activities as the plan also allocates financial resources. During this plan formulation process, 

KVDA could coordinate for EeWIns implementation for the Kathmandu Valley. This promotes 

institutional strengthening, use existing governance arrangements, and where necessary 

strengthen such arrangements. Similarly, it is proposed to follow the existing monitoring, 

evaluation and reporting mechanism. 

 

Means of Implementation: The GoN may call to local governments to integrate EeUWIns in 

their annual plans with necessary budget and plan of action. Once EeWIns activities are 

internalised, there is higher possibilities for their continuation and implementation. This will 

provide opportunities to inform the policy-makers and local governments on the importance of 

implementing a strategy. 

 

Result-oriented implementation of the strategy provides a basis for its success and benefits the 

target communities, in particular the poor people of urban areas. It needs mobilisation, 

deployment and management of resources. It is equally important to lead the process (strategy 

implementation) by the competent, knowledge-based and technically sound institution. The 

institutions might be at the policy and decision-making levels, or coordination and 

implementation levels. Existing mandate provides opportunities to start implementation and 

scale-up EeUWIns activities in Nepal in general and urban areas in particular. 
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Annex 1 

National Worksop on Eco-efficient Water Infrastructure for Sustainable 

Urban Development in Nepal 
15-16 October 2014, Kathmandu 

List of Participants 
 

 

 Name Position and Institution 

1. A.K. Mishra Former Joint-Secretary, MoUD 

2. AmritBajracharya DDG, DUDBC 

3. AmritNakarmi Professor, CES/IOE/TU 

4. Anjali Dongol Architect, ADA 

5. Arjun Kumar Karna 

6. AshimBajracharya Urban Planner, IOE/TU 

7. Babu Ram Pokhrel, Ph.D Member, Constituent Assembly 

8. Basant Kumar Rai SDE, KVDA 

9. BatuUprety Member, CCC 

10. BedbyashLamichhane Programme Officer, FEDWASUM 

11. Bhagawat B. Khokhali Urban Planner, KVDA 

12. Bhai Kaji Tiwari, Ph.D. Dy Development Commissioner, KVDA 

13. Bharat Sharma, Ph.D. CIUD 

14. BhushanTuladhar RTA SA, UN Habitat, Nepal Office 

15. BimalRijal Deputy Chief, KMC 

16. ChaluLal GM, KUKL 

17. Deo Narayan Sah, Ph.D. SDE, DWIDP 

18. Dhrub Raj WASH Manager, Suaachar 

19. Dil Bhakta Jayane Sr. Architect, Bhaktapur Municipality 

20. DivakarDhakal SDE, DWSS 

21. DiwakarKhanal SDE, WECS 

22. Donovan Storey Chief, SUDS, EDD, ESCAP 

23. Ganga Rana Magar Clean Energy Nepal 

24. Gopal Bhattarai Engineer, DUDBC 

25. GopiMainali Joint-Secretary, NPC 

26. Guna Raj Shrestha ED, CODEF 

27. Iswar Man Amatya Coordinator, IOE/TU 

28. JanukaDhamala Computer Operator, KDVA 

29. JiHoon Her, Consultant, SUDS, EDD, ESCAP 

30. Jyotshana Shrestha 

31. KarunaRatnaShakya SDE, KVDA 

32. Keshav P. Neupane Section Officer, KVDA 

33. MahendraSubba, Ph.D. Joint-Secretary, MoUD 

34. Mithila Shrestha SDE, KVDA 

35. Mitra Mani Pokhrel CEO, MadhyapurThimi Municipality 

36. Narayan P. Bhandari Commissioner, KVDA Lalitpur 

37. Narendra Man Dongol Director, Niva Rain 

38. Nava Raj Pyakurel Urban Planner (SDE), DPD/STIVEEP 
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39. NeerajDangol Urban Planner, ADA 

40. Padma Sundar Joshi HPM, UN Habitat 

41. Prakash Amatya Environmentalist, NeRHA 

42. Purna C. LalRajbhandari Director, MDSI 

43. Purna Kumar Rai SDE, MoPPT 

44. Rabi Rai Asst. Manager, KUKL 

45. Rabindra Man Shrestha ED, SCAEF/Nepal Consult 

46. Ram Deep Sah DG, DWSS 

47. Ram S. Tiwaree, Economic Affairs Officers, SUDS, EDD, ESCAP 

48. Rama MaiyaManandhar SDE, KVDA 

49. Ramesh Prasad Singh DDG, DUDBC 

50. Ramita Shrestha Engineer, DUDBC 

51. Ganesh Razim Lecturer, Khec 

52. Ritu Shrestha Executive Secretary, KVDA 

53. SacheenMaharjan Urban Planner, ADA 

54. SangeetaSangraula Journalist, Republica Daily Newspaper 

55. Saungho Lee Professor, Korea University 

56. ShadevKhadka Executive Secretary, KVDA 

57. ShovaKumariYadhav Researcher, ISET-Nepal 

58. SudarshanTiwaree, Ph.D. 

59. Sudha Shrestha, Ph.D. Professor, IOE/TU 

60. SumanMaharjan Urban Planner, ADA 

61. Sunil Kumar Karna DDG, DUDBC 

62. Sunita Shrestha Manager, FECOFUN 

63. Suresh P. Acharya Joint-Secretary, MoUD 

64. Tara BahadurKarki Executive Officer, Lalitpur SMC 

65. Uday S. Shrestha Editor, PRAXIS 

66. YogeshworParajuli Development Commissioner, KVDA 
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Annex 2 

Recommendations of the Regional Meeting on Rainwater Harvesting 
Kathmandu 

28-30 June, 2009 

 

Participants of the regional meeting made the following recommendations: 

1. Indigenous knowledge and skills applied in the design and construction of such systems be studied 

and well documented for application in present times with appropriate modification under the 

prevailing context. 

 

2. Regional cooperation be fostered, for sharing of knowledge and best practices, by further 

strengthening and formalizing through the establishment of a South Asia Networking Centre for 

rainwater harvesting. 

 

3. Cost-effective options be explored to develop rainwater harvesting systems under the public-private 

partnership to enhance sustainability of water supply services, including local traditional 

knowledge/entrepreneurship.  

 

4. Mass awareness, advocacy campaigns and enabling government policies to promote rainwater 

harvesting be formulated and implemented in consultation with stakeholders. 

 

5. Rainwater harvesting be applied for multiple uses such as domestic water, groundwater recharge, 

livestock, irrigation and thereby contributing to improvement of livelihood, ecology and 

environment. Site-specific technique be developed and promoted for groundwater recharge like dug 

wells, bore wells, check dams, recharge ponds etc. 

 

6. Appropriately installed rainwater harvesting systems, through providing good quality water, will 

require public health authorities to institutionalize suitable water quality surveillance. 

 

7. Effective rainwater harvesting techniques, based on experience of regional countries be promoted as 

part of emergency preparedness and responses. 

 

8. Scientific research and evaluation of rainwater harvesting applications (through R&D) may be 

carried out for encouraging affordable and economic solutions to enhance the effectiveness of 

systems and adaptation to the impacts of climate change, etc. 

 

9. Continuation of regional meetings and conferences be organized every alternative year to ensure 

regular updating and exchange of information and sharing of experiences to further improve policy 

environment through integration in national development agenda. 
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Annex 3 

Ministry of Urban Development 

Department of Urban Development and Building Construction 
(Pertaining to Chapter 7 of the Rainwater Harvesting Guidelines, 2009, # 9) 

 

Composition of the Central Steering Committee and Municipal Level 

Committee on Rainwater Harvesting 

 
Central Committee 
1 Secretary, Ministry of Urban Development (former physical planning/construction) Chair  

2 Chief, Drinking Water/Physical Planning Divisions Member 

3 Chief, Municipality Management Division, Ministry of Federal Affairs and 

Local Development Member 

4 Director-General or Officer representative, Department of Water Supply and 

Sewerage Member 

5 Director-General or Officer representative, Department of Health Services Member 

6 Representative, Association of District Development Committee (ADDCN) Member 

7 Representative, Municipality Association of Nepal (MUAN) Member 

8 Representative, VDC Association of Nepal (NAVIN)  Member 

9 Representative, NGO Forum Member 

10 Officer Representative, Institute of Engineering Member 

11 Representative, Community-based Organisation related to Drinking Water Member 

12 Expert Representative nominated by the Government of Nepal (2) Members 

13 Director-General, Department of Urban Development and Building 

Construction Member-Secretary 

 
Note:  Officers representative from the World Health Organisation and UN-HABITAT may be invited in the 

meeting of the Central Steering Committee. 

 

Municipal Level Committee 
In case of municipal areas, a municipal level committee will be in place for necessary support 

and coordination. The composition of the Committee is as follows: 

 
1 Chief of the Municipality Chair 

2 Executive Officer/Secretary of the Municipality Member 

3 Association/Committee/Board related to Drinking Water Member 

4 Chief, District Health Office Member 

5 Representative, NGOs working at the municipal level Member 

6 Concerned Officer representative of the Municipality Member 

7 Subject Specialist nominated by the Municipality Member 

8 Representative from Drinking Water Consumer Committees Member 

9 Department of Urban Development and Building Construction Member 

10 Chief, Divisional Office Member-Secretary 

 
Note: DoUDBC is responsible for supervision and coordination of the guidelines implementation.  
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Annex 4 

Kathmandu Valley Development Authority 
Composition of the Physical Development Committee and Implementation Committee 

 

Physical Development Committee(Pertaining to Section 13 and Sub-Section 13.2 of the Kathmandu Valley 

Development Authority Act, 1988) 
1 Hon'ble Minister for Urban Development Chair 

2 Hon'ble Minister for Federal Affairs and Local Development Member 

3 Hon'ble Minister for Tourism and Culture  Member 

4 Hon'ble Minister for Physical Infrastructures and Transport Member 

5 Hon'ble Minister of State/Assistant Minister for Urban Development Member 

6 Secretary, National Planning Commission Secretariat Member 

7 Secretary, Ministry of Finance Member 

8 Secretary, Ministry of Urban Development Member 

9 Secretary, Ministry of Energy Member 

10 Secretary, Ministry of Land Reform and Management Member 

11 Secretary, Ministry of Forests and Soil Conservation Member 

12 Secretary, Ministry of Information and Communication Member 

13 Secretary, Ministry of Health and Population Member 

14 President, Kathmandu District Development Committee Member 

15 President, Lalitpur District Development Committee Member 

16 President, Bhaktapur District Development Committee Member 

17 Chief, Kathmandu Metropolitan City Member 

18 Chief, Lalitpur Sub-Metropolitan City Member 

19 Chief, Municipalities of Kirtipur, Madhyapur-Thimi and Bhaktapur Members 

20 Development Commissioner, KVDA Member-Secretary 
 

Source:  Nepal Gazette (Section 62, Number 17, Part V) and Published on BS 2069.4.15 (July 2012). 

 
Implementation Committee(Pertaining to Section 14 and Sub-sections 14.3 & 14.5 of the Kathmandu Valley 

Development Authority Act, 1988) 

1 Development Commissioner, KVDA Chair 

2 Chief, Kathmandu Metropolitan City Member 

3 Chief, Lalitpur Sub-Metropolitan City Member 

4 Chiefs, Municipalities of Kirtipur, Madhyapur-Thimi and Bhaktapur Member 

Chiefs of the Programmes responsible for Kathmandu Valley   

5 Department of Urban Development and Building Construction Member 

6 Department of Archaeology Member 

7 Department of Road Member 

8 Department of Land Reform and Management Member 

9 Department of Survey Member 

10 Kathmandu Valley Drinking Water Limited (KUKL)  Member 

11 Solid Wastes Management Technical Support Centre Member 

12 Guthi Corporation Member 

13 Nepal Telecommunication Company Limited Member 

14 Valley Traffic Office Member 

15 High Powered Committee for Integrated Development of the Bagmati 

Civilisation Member 

16 Chairs of three Village Development Committees designated by the Ministry Members 
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Annex 5 

Proposed Global SDGs on Water, Sanitation and Renewable Energies 
 

 

The proposed global targets as included in the Sustainable Development Goals are as follows: 

 

a. By 2030, achieve universal and equitable access to safe and affordable drinking water for all; 

b. By 2030, achieve access to adequate and equitable sanitation and hygiene for all, and end open defecation, 

paying special attention to the needs of women and girls and those in vulnerable situation; 

c. By 2030, improve water quality by reducing pollution, eliminating dumping and minimizing release of 

hazardous chemicals and materials, halving the proportion of untreated wastewater, and increasing recycling 

and safe use by x% globally. 

d. By 2030, substantially increase water-use efficiency across all sectors and ensure sustainable withdrawals and 

supply of freshwater to address water scarcity, and substantially reduce the number of people suffering from 

water scarcity. 

e. By 2030, implement integrated water resource management at all levels, including through transboundary 

cooperation as appropriate. 

f. By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands, rivers, aquifers 

and lakes. 

g. By 2030, expand international cooperation and capacity building support to developing countries in water and 

sanitation related activities and programmes, including water harvesting, desalination, water efficiency, 

wastewater treatment, recycling and reuse technologies. 

h. Support and strengthen the participation of local communities for improving water and sanitation 

management. 
 

On renewable energy, SDGs target to, inter alia, double the global rate of improvement in energy efficiency by 

2030; and enhance, by 2030, international cooperation to facilitate access to clean energy research and 

technologies, including renewable energy, energy efficiency, and advanced and cleaner fossil fuel technologies, 

and promote investment in energy infrastructure and clean energy technologies. 

 

Finance 
The SDGs has considered the following on finance would also provide a basis to implement EeWIns effectively by 

accessing such resources: 
 

a. Strengthen domestic resource mobilisation, including through international support to developing countries to 

improve domestic capacity for tax and other revenue collection; 

b. Developed countries to implement fully their ODA commitments, including to provide 0.7% of GNI on OCA 

to developing countries of which 0.15-0.20% to LDCs; 

c. Mobilise additional financial resources for developing countries from multiple sources; 

d. Assist developing countries in attaining long-term debt sustainability through coordinated policies aimed at 

fostering debt financing, debt relief and debt restructuring, as appropriate, and address the external debt of 

highly indebted poor countries (HIPC) to reduce debt distress; and 

e. Adopt and implement investment promotion regimes for LDCs. 

 

Technology 
The proposed SDGs on technology focus on: (i) enhancing North-South, South-South and triangular regional and 

international cooperation on and access to science, technology and innovation, and enhance knowledge sharing on 

mutually agreed terms, ...; (ii) promoting development, transfer, dissemination and diffusion of environmentally 

sound technologies to developing countries on favourable terms, including on concessional and preferential terms, 

as mutually agreed; and (iii) fully operationalise the Technology Bank and STI (Science, Technology and 

Innovation) capacity building mechanism for LDCs by 2017, and enhance the use of enabling technologies in 

particular ICT (Information and Communication Technology). 

 

 


